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WARRANTY 


All Tektronix instruments are warranted against 
defective materials and workmanship for one year. 


Any questions with respect to the warranty, 
mentioned above should be taken up with your 
Tektronix Field Engineer or Representative. 


All requests for repairs and replacement parts 
should be directed to the Tektronix Field Office or 
representative in your area. This procedure will assure 
you the fastest possible service. Please include the 
instrument Type (or Part Number) and Serial or 
Model Number with all requests for parts or service. 
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SECTION 1 
SPECIFICATION 


GENERAL DESCRIPTION 


The Tektronix T4005 Graphic Display is an integrated, 
self-contained system designed for the rapid display of large 
drawings, graphics or text on the slightly modified Type 
611 Storage Display Unit contained within it. Selectable 
scaling allows the graphic information to be shown in its 
totality, or to be magnified over a range up to 32:1. Thus, 
any portion of the display may be inspected with an 
extremely high resolution. With the aid of appropriate 
parallel interfaces, the T4005 is able to call for, control, 
and accept graphic information from the present-day digital 
computers routinely used for generating drawings and 
graphics. 


The T4005's major functional components аге: А 
graphic controller panel, a display unit, a display driver, 
graphic control, software control circuitry. Interfaces for 
specific computers, provisions for three additional display 
drivers, and provisions for auxiliary functions add to the 
versatility of the T4005. 


COMPONENT DESCRIPTIONS 


Graphic Controller Panel 


An inclined, flat-front panel equipped with back-lighted, 
push-on push-off, or mutually exclusive pushbuttons, is the 
primary means of mode selection and control of the T4005 
Graphic Display. (The secondary means of control is 
through the use of computer software.) Some pushbutton 
functions are: Scale and position of the display, display 
device(s) selected, T4005 display mode, software control, 
and control of the computer. Lighted buttons indicate 
T4005 function status. In addition, there is an indicator 
window which gives the status of four computer/T4005 
functions. The operation of the panel is entirely DC. Thus, 
it may be removed from its housing and remotely located 
to serve the user's convenience (optional accessory cables 
are available for this purpose). 


Display Unit 


The display unit is a Tektronix Type 611 Storage Dis- 
play Unit, very slightly modified (only appearance and pri- 
mary power). Its direct-view, bistable storage tube presents 
a large screen display of high-density complex graphics and/ 
or alphanumerics without flicker or drift. Alphanumerics 
are produced by software character generators which give 
the ultimate in flexibility for character style and size. Using 
a 4 by 6 matrix and two-dot character separation allows 
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over 20,000 (very small) characters to be stored within the 
1024 by 1024 D/A levels present on the 611 display. 


Display Driver 


The T4005 Graphic Display has a D/A converter and an 
output architecture capable of driving four display devices. 
The standard T4005 is supplied with one Display 
Controller—611 card installed in Display Device card 
position 1. Other displays, such as additional 6ll's, 601's, 
scan converters, oscilloscopes, and XY plotters can be 
driven with the addition of extra cost display controllers. 


Graphic Control 


The Graphic Control electronics of the T4005 are lo- 
cated in the slide-out drawer unit (named the 4201 Graphics 
Display Controller), which is housed directly under the 
T4005 Display Unit. 


Most of the digital processing of the computer graphic 
information (such as scaling, offset, Z-axis, etc.) is done in 
the Graphic Control area. This area contains eight dual- 
connector cards which perform the following functions: 


Card GC-1: Mode Control and D/A Converter. Selec- 
tion among the READY, FRAME and LOCATOR modes, 
D/A conversion for the X-axis, AUTO ERASE logic, incre- 
ment FRAME/LOCATOR Oscillator, AUGMENT control 
logic. 


Card GC-2: Scale and Sector. Gating of the X position 
register into X-axis D/A converter, most significant bit 
(MSB) detection for sector control of the Z-axis, least 
significant bit detection (LSB) for Z-axis control when 
achieving a new D/A converter level, direction indicator 
logic, cursor limiting, HOME detection. 


Card GC-3: Position Register. The position register for 
accumulating X-axis input commands, X-axis augmenting 
circuitry, X-axis last scale latches. 


Card GC-4: Offset Register and Loader. Both X and Y 
axis offset registers and the gating necessary to load their 
contents into the position registers, jam-transfer circuitry 
for loading the position registers. 


Card GC-b: Position Register. The position register for 
accumulating Y-axis input commands, Y-axis augmenting 
circuitry, Y-axis last scale latches. 
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Card GC-6: Scale and Sector. Gating of the Y position 
register into the Y-axis D/A converter, most significant bit 
(MSB) detection for sector control of the Z axis, least 
significant bit detection (158) for Z-axis control when 
achieving a new D/A converter level, direction indicator 
logic, cursor limiting, HOME detection. 


Card GC-7: Z-axis Control and D/A Converter. Integra- 
tion of write commands, augment feature, and LSB detec- 
tion for Z-axis control, D/A conversion for the Y axis, 
HOME oscillator incrementing, the real time clock dis- 
cussed under Software Circuitry. 


Card GC-8: Frame/Locator Generator. The digital and 
analog circuitry necessary for the generation of a write-thru 
frame or locator. 


Accessory Area 


The Accessory Area of the T4005 is in the slide-out 
Drawer Unit. It contains room for 12 circuit boards. The 
circuit boards are connected through one 56 pin connector 
per board into an interconnect board in the bottom of the 
4201 Accessory Area. These Cards perform the following 
functions: 


Acc-1: Spare. 
Acc-2: Spare. 
Acc-3: Spare. 


Acc-4: Software Control Board. Software button en- 
coder's, Button interrupt circuitry, interrupt button А-Н 
light latch and driver. 


Асс-5, 6, 7, 8: Display Controller Cards. Each device 
card contains a horizontal and vertical amplifier, Z-axis 
delay and write circuitry tailored for the particular device. 


Acc-9, 10: GDC Status Word. Gating circuitry necessary 
to assemble GDC status bits into word lengths of 8, 12, 16, 
or 24 bits per word. 


Acc-11: GDC Status Gate A. Gating circuitry necessary 
to assemble GDC status bits into word lengths of 8, 12, 16, 
or 24 bits per word. Level shifting for certain bits. 


Асс-12: ООС Status Word Selector. Selects status word 
and word length of status information returned to the 
computer. Provides strappable option for Clock and Button 
Interrupt Identification Bit. 
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Software Circuitry 


The software circuitry consists of an interrupt structure, 
status information and a real time clock. 


The interrupt structure is a latch on Card Acc-4 which is 
set when buttons A—H on the Graphic Controller Panel are 
pushed. Computer software then must query the T4005 to 
find out which button was pushed, and must reset the inter- 
rupt latch so that another button interrupt may take place. 
In addition to buttons A—H, the computer can also sense 
the state of DISPLAY NUMBER buttons 1—8 (only one of 
which is selected and lit at any one time). Thus, 64 distinct 
interrupt states can be sent to the computer by the use of 
DISPLAY NUMBER buttons and then an interrupt button. 
Interrupt buttons are not automatically lit upon pushing a 
button. All of the Interrupt button lights are under soft- 
ware control so that none, one, more than one, or all of the 
Interrupt lights may be lit. The interrupt feature may be 
disconnected from the computer by use of an Interrupt 
Control switch that is provided as part of a specific com- 
puter interface. This switch is located at the rear of the 
T4005 on the cable mounting plate of the interface. It has 
Enable and Disable positions, as well as a Computer 
Enabled position which allows the software to enable or 
disable the interrupt structure. 


Ninety-six bits of status information are gated to the 
computer by GDC Status Gates A, B and C (Cards Acc-9, 
10, 11). Depending upon the computer interface installed, 
these information bits may be transferred to the computer 
as 8, 12, 16, or 24 bit words, as determined by Interface 
card Асс-12. 


A real-time clock is located on Card GC-7, and is turned 
on and off by computer control commands. Normally the 
clock interrupts the computer at a 60 Hertz rate (every 16.7 
milliseconds), but provisions are made to allow the external 
application of other frequencies. The clock may be disabled 
from interrupting the computer by placing the Interrupt 
Control switch (located on the rear panel as part of a 
specific computer interface) to the Disable position. The 
clock may be turned off by (a) momentarily going to the 
Interrupt Disabled position, (b) powering the T4005 down 
and then on again, or (c) making use of a computer reset 
function if it exists, and if it is provided to the T4005 


interface unit. 


PROVISIONS FOR OPTIONAL ACCESSORIES 


Interfaces 


Space and card guides are provided inside the ፐ4005'5 
electronics housing (4201) for interface electronics to 
a computer or communications equipment. The interface 
area itself provides for six cards, an interconnect card, and a 
mounting plate to mechanically hold the computer cable in 


ጩ 


place. This mounting plate will normally carry the Interrupt 
Control switch previously discussed. In addition, provision 
is made in the Accessory Area for Card Acc-12, GDC Status 
Word Selector, which must be provided with a specific 
computer interface in order to determine the word length 
of the status information returned to the computer. 


Display Drivers 

In addition to the display driver for the modified 611 
installed in the T4005, there are provisions for three addi- 
tional display controllers, (11, 111, and IV) in the Accessory 
Area (Acc-6, -7, -8) which can drive additional 611's, or 
601's, or scan converters, etc. 


Auxiliary Functions 


Three cards in the Accessory Area (Acc-1, -2, -3) are not 
dedicated to any specific function. Power and a variety of 
signal and control functions are terminated on these card 
connectors. There are provisions for two additional connec- 
tors on the rear panel of the T4005. These provide the 
T4005 with a capability for future expansion with optional 
accessories, and a versatility to satisfy unusual or special 
design requirements. 


OPERATING DESCRIPTIONS OF CONTROLS, 
INDICATORS AND CONNECTORS 


Front Panel 


Primary Power Switch. Provides AC power to the 
ፐ4005'5 electronic package and the display device(s} con- 
tained in the system. The display devices retain their own 
standard power switches as well. Powering up the T4005 
causes it to go to the following pre-set conditions: 


1. DISPLAY SCALE (s) set to the scale predetermined 
by the user with the options on cards GC-2 and GC-6. 


2. READY mode selected. 


3. ልዘ attached and powered up DISPLAY DE- 
VICE(S) selected. 


4. AUTO ERASE off. 


5. Software interrupt lights cleared. 

6. All register and latches cleared. 

7. VERT and HORIZ AUGMENT on. 

8. Most SOFTWARE CONTROL functions off. 
9. Computer Enabled Interrupt Latch disabled. 


10. Real-Time Clock off.. 
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DISPLAY SCALE Field. Indicates which scale is cur- 
rently selected for that axis. Assignment of the upper row 
and lower row buttons to an axis is made indirectly by the 
VERT and HORIZ buttons in the adjacent AUGMENT 
field. Six scales are available in each axis: 8K, 4К, 2K, 1K, 
512, and 256. The button lighted indicates how many step 
commands along one axis the GDC must receive to drive 
that axis' D/A converter over its full range of 1024 distinct 
analog levels. The precise numbers of steps required are 
8192, 4096, 2048, 1024, 512, or 256. In the event there 
are more steps than levels, then the excess steps are uni- 
formly absorbed (cast out) without change in the D/A con- 
verter output; e.g., in the 4K selection, every fourth step 
results in a one level change in the D/A output, while the 
other three steps are cast out (ignored). In the event there 
are fewer steps than D/A levels, two options are available. 
1) The data can be displayed as received; e.g., two D/A level 
shifts per input step in the 512 selection and four in the 
256 selection. This option separates the displayed dots, 
weakening the intensity of the display. 2) The AUGMENT 
function can be selected to compensate for the intensity 
loss. 


The display scales can be selected by pushing the but- 
tons or by computer command. 


AUGMENT Field. Indicates by a lighted VERT or 
HORIZ (or both) button(s) when the T4005 is augmenting 
the 512 and/or 256 DISPLAY SCALEs. The AUGMENT 
mode inserts additional dots between those indicated by 
the step commands received. Іп the case оға 512 AUG- 
MENT on one axis and a 256 AUGMENT on the other, the 
one additional dot for the 512 axis is placed with the 
second of the three additional AUGMENTing dots for the 
256 axis. 


Status Field. Indicates status of T4005 and computer. 
Lights behind the negative-film labels illuminate when the 
indicated status is true. 


(orange) CONTROLLER (white) INTERRUPT 
ADDRESSED PENDING 

(green) PROCESSOR (red) INTERRUPT 
RUNNING DISABLED 


CONTROLLER ADDRESSED 


Indicates the T4005 has been addressed by the com- 
puter within the last 0.5 second. 


INTERRUPT PENDING 


Indicates the T4005 has requested an interrupt, but it 
has not yet been serviced. 
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PROCESSOR RUNNING 


Indicates the computer is running, not in a WAIT 
condition. 


INTERRUPT DISABLED 


Indicates the T4005 is incapable of initiating an inter- 
rupt because the Interrupt Control switch on the back of 
the T4005 (actually located on the Interface Unit's 
mounting plate) is in the DISABLED position, or is in 
the COMPUTER ENABLED position but the computer 
has not enabled the T4005’s interrupt hardware. 


Display Mode Control Field. Indicates current operating 
mode of the T4005. The READY, FRAME, and LOCATE 
modes are mutually exclusive so that only one button ata 
time can be lighted. Modes are selectable by pushing the 
buttons or under software control. 


READY 


Places the T4005 іп a state to receive commands from 
the computer. If the READY mode is reached from the 
FRAME mode by pushing the READY button, the GDC 
is only potentially ready; that is, the Not Ready status 
flagged to the computer is removed. Three other condi- 
tions of the READY state have not yet occurred: 


1) Erasure, if in AUTO ERASE, 
2) Storage of the current DISPLAY SCALES. 


3) Transfer of the Offset Registers' content into 
the Main Registers. 


Receipt of any computer command addressed to the 
GDC is required to make the T4005 fully READY. 


This two-step method of attaining READY allows the 
user to return to the FRAME mode, and still have a 
display and meaningful information in the Offset Regis- 
ters and Last Scale Latches. 


Attaining READY from the LOCATE mode is simi- 
lar, in that erasure and updating of the Last Scale 
Latches is delayed. However, the Main Registers remain 
unchanged; i.e., Offset is not tranferred into them. 


№ the READY state is achieved by pushing the 
RECALL or DISPLAY buttons, the T4005 is in a fully 
READY state. 
FRAME 


Places a write-thru frame on those Display Devices 
selected by the T4005. Relative to the display, the 
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Frame reflects the current DISPLAY SCALEs by the 
Frame size and aspect ratio, and the current Offset by 
the position of the Frame's lower left-hand corner. 


LOCATE 


Places a write-thru Locator on those Display Devices 
selected by the T4005. The Locator is an L-shape with 
the length of each leg being approximately one-eighth of 
the screen axis. The Locator serves many uses. As a cur- 
sor, it locates the lower left-hand corner (0, 0) of a 
display to follow; this is, the point from which subse- 
quent display commands (steps) will start. As a limited 
form of a graphic input, the Locator can be used in 
conjunction with software and the MODIFY button 
(button D) in the SOFTWARE CONTROL field. Pushing 
button D would cause a graphic input interrupt and the 
computer would then query the Offset and Main Regis- 
ters for the precise address of the Locator (which could 
be anywhere in the basic matrix range of 8192 by 8192). 


DISPLAY DEVICE Field. Indicates selected status of 
the Display Devices which are attached to the T4005 and 
powered up. Buttons | through IV can be assigned to vari- 
ous display devices. Button | is assigned to the 74005% 
slightly modified Type 611. The buttons function as push- 
ON, push-OFF selectors. If the assigned device is not con- 
nected to the T4005 or is not powered up, then its DIS- 
PLAY DEVICE light will not come on when the button is 
pushed. Pushing the OFF button cancels selection of all the 
devices. In this case, the GDC is in a non-ready state. Nor- 
mally, the computer's software will query the T4005 as to 
its readiness. If the T4005 is not ready, the computer can 
do something else with the data, such as send it to a 
mechanical plotter. 


OFFSET Field. Provides positioning control for the 
Frame and Locator and indicates which positioning mode is 
being used. 


Four-Button Positioning Group 


Steer the Frame or Locator around on those Display 
Devices selected by the T4005. If the Frame gets too far 
afield in the FRAME mode, backlighted arrows on the 
pushbuttons indicate in which direction the Frame dis- 
appeared. Should the Frame effectively surround the 
Display offscreen, then all the buttons would be lighted, 
signifying an ambigous situation. None of the buttons 
are lighted in the LOCATE mode, as the Locator is 
restrained from leaving the display area. 


FAST 


Provides two speeds of positioning control. Pushing 
and lighting the FAST button selects a speed for rapidly 
and roughly placing the Frame or Locator. Turning the 
light off selects a Slow speed for precisely locating them 
with the positioning group buttons. 


HOME 


Indicates whenever the D/A converters are at 0, 0. 
Pushing the HOME button will light it momentarily 
while it returns the Frame or Locator to the lower left 
hand corner of the display. 


SETUP Field. Pushing the INITIAL button sets the 
T4005 hardware to a predetermined, initializing state. See 
the initialization described for powering-up conditions 
under "Primary Power Switch". INITIAL is essentially a 
master clear button for the T4005. 


OFFSET/SCALE Field: 
RETAIN 


Places in storage registers the current DISPLAY 
SCALE values selected and the current contents of the X 
and Y axis Offset Registers. 


RECALL 


Places the contents of those special storage registers 
into the DISPLAY SCALE registers and the Offset 
Registers. In addition, it initiates a DISPLAY Interrupt 
and places the GDC in the READY mode. 


ERASE Field: 
AUTO 


Erases the selected DISPLAY DEVICE(s) when the 
DISPLAY or RECALL buttons are pushed or when the 
fully READY mode is reached upon receipt of a com- 
mand addressed to the T4005. 11 also allows Conditional 
Erasures from the computer to erase the selected DIS- 
PLAY DEVICE(s). The AUTO button lights when the 
Auto mode is selected either by pushing the button or 
from software control. 


MANUAL 


Erases the selected DISPLAY DEVICE(s) any time it 
is pushed. 


SOFTWARE CONTROL Field. Indicates which DIS- 
PLAY NUMBER is selected and which Interrupt Function 
has been requested. These buttons have very little hardware 
implication as they are intended to work exclusively with 
the software. 


DISPLAY NUMBER 1 through 8 


Indicates to the computer in a GDC Device Status 
Word which DISPLAY NUMBER the operator has 
chosen by pushing its button. Only one number at a 
time can be selected. 
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Interrupt Functions A through H 


Causes an interrupt function when pushed, provided 
the interrupt structure has not been disabled. Subse- 
quently, the computer requests the information via a 
DSW as to which button was pushed, and which DIS- 
PLAY NUMBER is currently selected. 


Buttons A through H are intended to provide interrupt 
functions to the user. Any function can be assigned to any 
button by the software designer. The present labels appear- 
ing on the Graphic Display Controller panel relate specifi- 
cally to the subroutines contained in the Tektronix- 
supplied software support package associated with the 
015-0180-00 IBM 1130 Interface Unit. 


There is a hardware option associated with Button H 
which is enabled with a jumper. Button H is labeled DIS- 
PLAY, and would normally be pushed to request a replay 
of a display. It places the T4005 in the READY mode and 
causes erasure of the display devices if the ERASE mode is 
in AUTO. 


Display Unit 


ERASE. Erases information previously written on the 
screen when the button is pushed. Pushbutton is lighted 
when the instrument is powered up. 


VIEW. Switches instrument from the "hold" mode of 
very low intensity levels to the “view” mode. Тһе instru- 
ment will stay in the “view” mode for 60 to 90 seconds 
after the VIEW switch has been pushed, or after receipt of 
the last Z axis signal. After that period, it will automatically 
switch to the "hold" mode. 


INTENSITY. Sets intensity level of writing beam when 
the Z axis is activated. 


FOCUS. Adjusts writing beam focus. 


OPERATING LEVEL. Sets the target backplate voltage 
to the proper level for storage operation. 


OL TP. Provides access to monitor the target backplate 
voltage while adjusting the OPERATING LEVEL. 


TEST SPIRAL. Causes instrument to complete an erase 
cycle and store a single shot test pattern when pushed in 
and held in. Releasing the switch after the test pattern is 
stored has no effect on the display. Pulling the TEST 
SPIRAL switch out puts the instrument in a non-store 
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mode, and the test pattern becomes repetitive for focusing 
and other tests. 


Rear Panel 


J101. Interfaces the Display Drivers to DISPLAY 
DEVICE 1. 


4102. Interfaces the Display Drivers to DISPLAY DE- 
VICE II. 


J103. Interfaces the Display Drivers to DISPLAY DE- 
VICE III. 


J104. Interfaces the Display Drivers to DISPLAY DE- 
VICE IV. 


J105, J106. Interface to functions as yet unassigned in 
the Auxiliary Area. 


J152. Provides interlocked AC power to the Type 611 
Storage Display Unit. 


Line Voltage and Range Selector. Selects three voltage 
ranges for either 115 VAC or 230 VAC service. Auto- 
matically switches in proper line fuse. 


NOTE 


The Display Unit's Line Voltage and Range Selector 
inside the T4005 housing, on the rear of the Display 
Unit frame, performs the same function. At all times 
it must match the GDC's selector. 


Display CRT Aging Characteristics 


Monitor CRT's incorporate storage targets with in- 
creased secondary electron collection efficiencies, which 
eliminate trace-shadowing and improve the stability of the 
target. This improved stability is apparent in both extended 
view times and long term aging characteristics. 


The following performance factors deserve particular 
note and apply for normal usage. (Refer to display instru- 
ment specifications for performance values): 


Luminance: With normal usage, luminance levels are 


relatively stable with age, meeting or exceeding specified 
performance beyond the warranty period. 
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Contrast Ratio: With normal usage, contrast ratios 
generally increase to well above initial performance. 


Dot Writing Time: Exceeds specified performance 
beyond warranty period with normal usage of the dis- 
play area. 


Normal usage is defined as uniform use of all parts of the 
display area. The area of the target in which displays are 
located should be shifted periodically to maintain stable 
target aging characteristics. The percent-written area should 
not exceed that specified for the particular instrument. 


Safety Considerations 


The T4005 primary power circuitry ties two distinct 
units, the slightly modified Type 611 and the 4201 
Graphic Display Controller, to one primary power switch 
and one power cord in an interlocked fashion. This allows 
the units to be protected simultaneously against application 
of the wrong line voltage, to be separated relatively easily, 
and allows the T4005 to meet UL specifications. Line Volt- 
age Selector blocks in both the modified 611 and the GDC 
portion of the T4005 have provisions to make sure both 
selectors match before primary power can be applied to the 
611. Relatively quick disconnect and conformance to UL 
specifications is satisfied by having the power disconnects 
held in place by machine screws. 


The instrument is provided with a three-wire power cord 
with a three-terminal, polarized plug for connection to the 
power source. The grounding terminal of the plug is direc- 
tly connected to the instrument frame as recommended by 
national and international safety codes. Color coding of 
cord conductors follows the National Electrical Code 
(ANSI C-1 1968) which specifies: Line, black; Neutral, 


white; Safety Earth or Ground, green with a yellow stripe. 


The instrument is intended to be operated from a 
single-phase power source which has one of its 
current-carrying conductors (the Neutral Conductor) 
at ground (earth) potential. Operation from other 
power sources where both current-carryíng conduc- 
tors are live with respect to ground (such as phase-to- 
phase on a multi-phase system, or across the legs of a 
117-234 V single-phase three-wire system) is not 
recommended, as only the Line Conductor has over- 
current (fuse) protection within the instrument. 


у 


ELECTRICAL CHARACTERISTICS 


4201 GRAPHIC DISPLAY CONTROLLER 
ELECTRONICS 

















Parameter Performance Limits 
GDC Setup Time 
Without AUTO 10 us or less from leading edge of 
ERASE setup command pulse. 
With AUTO Equal to erase period of the Display 
ERASE Device selected. 
Real Time Clock 
Rates 
From Line At line frequency. 
Source 





From External 





Source 
Frequency 500 kHz or less. 
Pulse Width At least 25 ns. 


Erase Pulse to 


Two lines must be activated in the 
Accessory Area: 


60 Hz DISABLE Requires a level 
to drive one T?L 
load. 


EXT CLOCK IN Requires a pulse 
to drive one T?L 
load. 


T?L pulse at least 15 us duration. 


Display Controllers 





Aux. Write Z-Axis 
Pulse 


T? L pulse at least 200 ns duration. 





Mode Switching Time 


150 ms to 250 ms to reach LO- 
CATOR mode from any other 
mode by manual or computer com- 
mand. 





READY Mode 
Plotting Mode 


Incremental. 1024 levels/axis maxi- 


| mum (in display scale 8 K). 





Plotting Speed 


1,000,000 increments/sec maxi- 
mum. Actual plotting speed deter- 
mined by display device Settling 
and Dot Writing Times. 





Full-Scale Position 
Register Levels 








DISPLAY Positions 
SCALE Per Axis 
8K 8192 
4К 4096 
2K 2048 
1K 1024 
512 512 
256 256 
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Parameter Performance Limits 
256 SKIP DISPLAY | 256 SKIP + Normal 
AHEAD SCALE | AHEAD Positions 
MODE Positions 
8K 31 256 
4ኗ 15 256 
2K 7 256 
1K 3 256 
512 1 256 
256 0 256 











DISPLAY DEVICE 
Formats 


For DISPLAY 
SCALEs 8K, 
4K, 2K and 1K 





1024 levels/axis. 











For DISPLAY 512 levels/axis. 
SCALE 512 
For DISPLAY 256 levels/axis. 
SCALE 256 
When AUGMENT- | 1024 levels/axis. 
ing 
DISPLAY 1 augmented point for every one 
SCALE 512 |CPU-generated point. 
DISPLAY 3 augmented points for every one 
SCALE 256 |СРО-депегатесі point. 
D/A Converter 
Staircase 
Range ዐ V to *2.5 V in consecutive levels. 





Full Scale Accuracy 














For DISPLAY . |Within 3%, іп 1024 consecutive 
SCALEs 8K, | levels. 
4K, 2K and 
1K 

For DISPLAY Within 3%, in 512 consecutive 
SCALE 512 |levels. 

For DISPLAY | |Within 3%, in 256 consecutive 
SCALE 256  |levels. 

Increment +1/2 level or less, within 1/2 LSB, 
Accuracy between any two consecutive levels. 





D/A Settling Time 


1 us or less, to within 1/2 LSB. 





LOCATOR Mode 


Size 


One-eighth display screen size. 
"^L "-shaped. 
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Parameter Performance Limits Parameter Performance Limits 

Position Range DISPLAY Positions Accuracy Within 396 of display axis. 

SCALE Per Axis Usable Aspect 
8K 1024 Ratio 
48 1024 Typical 32:1. 
2K 1024 
1К 1024 Maximum 64:1. 
512 512 Time to HOME 150 ms, maximum, for the Frame 
256 256 to reposition its lower left corner to 
Position Rate DISPLAY | Normal FAST the display screen's lower left 
SCALE Mode Mode corner. 2-1 
8K 25 ms/pos| 4 ms/pos Position Range DISPLAY Positions 
4K 150 ms/pos| 8 ms/pos SCALE Per Axis 
2K 100 ms/pos| 16 ms/pos 8K +512 
1K 1200 ms/pos| 32 ms/pos 4ሂ %256 
512 1400 ms/pos| 64 ms/pos 2K +128 
256  |800 ms/pos |128 ms/pos 1K + 64 
Time to HOME 10 us after Mode Switching time. 512 + 32 
256 % 16 
FRAME Mod 
осе Positioning Rate | DISPLAY| Normal | FAST 
Size Determined by ratio of last DIS- SCALE Mode Mode 
PLAY SCALE selected in the 8K 25 ms/pos| 4 ms/pos 
READY mode and new DISPLAY 4K 50 тѕ/роѕ 8 ms/pos 
selected in the FRAME 2K 100 ms/pos 16 ms/pos 
тосе. 1K 200 ms/pos | 32 ms/pos 
Vertical and horizontal frame scales 512 400 ms/pos | 64 ms/pos 
are independent. 256 800 ms/pos |128 ms/pos 
4201 INPUT/OUTPUT INTERFACE BUS 
GDC Interconnect TTL Drive Signal* Min. Pulse Line Function 
Signal Name Board Pin # Req. Type Width 
Input Lines to the 
GDC (Control Lines) 

SHIFT J131-18 1 P 25 ns Shifts the Display Device 
effective screen one-fourth of 
a screen width left (horizon- 
tal format screen) or down 
(vertical format screen). 

SLANT J130-4 1 P 25 ns Shifts the horizontal axis pro- 
portional to a change in the 
vertical axis. 

LOCATOR GEN -3 1 P 25 ns Turns on the Locator gener- 

ON ator, overriding the Mode se- 
lection. 

FRAME GEN ON -19 1 P 25 ns Turns on the Frame genera- 
tor, overriding the Mode se- 
lection. 

LOCATE MODE -22 1 P 25 ns Puts the GDC in the Locate 
Mode. 














*P = Pulse 
L - Level 
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GDC Interconnect TTL Drive Min. Pulse Line Function 
Signal Name Board Pin # Req. Width 

FRAME MODE J130-23 1 25 ns Puts the GDC in the Frame 
Mode. 

READY MODE -24 1 25 ns Puts the GDC in the Ready 
Mode. 

VERT AUG -21 2 25 ns Turns off the Augment func- 
tion in the vertical axis. 

VERT 8 К J131-1 1 25 ns Sets vertical DISPLAY 
SCALE to 8K. 

VERT4K 3 1 25 ns Sets vertical DISPLAY 
SCALE to 4 K. 

VERT2K 4 1 P 25 ns Sets vertical DISPLAY 
SCALE to 2 K. 

VERT 1K -12 1 Р 25 ns Sets vertical DISPLAY 
SCALE to 1 K. 

TS арб 

VERT 512 -13 1 P 25 ns Sets vertical DISPLAY 
SCALE to 512. 

VERT 256 -11 1 P 25 ns Sets vertical DISPLAY 
SCALE to 256. 

а аера‏ ا ا س a‏ :7295 ——— س ا 

LOWER SCREEN J133-3 TBD P 25 ns Erases lower screen only of a 

ERASE split screen Display Device. 

LOWER SCREEN -2 TBD P 25 ns Sets lower screen of a split 


NON-STORE 


screen Display Device to a 
non-store mode. 


————— -OP————————— е —— € ንል P —  — ЈН 

































































® 








AUTO ERASE SET J130-2 2 P 25 ns Sets the GDC to AUTO 
ERASE. 

CONDITIONAL - -1 1 P 25 ns Causes a Display Device erase 

ERASE command if the GDC is set to 
AUTO ERASE. 

ERASE -18 1 P 25 ns Causes GDC to generate an 
erase command. 

WRITE THROUGH J133-19 1 per device P 25 ns Sets a Display Device to a 
write-through mode. 

VIEW -20 1 per device P 25 ns Sets a Display Device to a 
viewing mode. 

FUNCTION J130-20 1 P 25 ns Resets GDC functions Shift, 

RESET Slant, Locator Gen On, 
Frame Gen On, Vert Aug, 
Horiz Aug, Lower Screen 
Non-Store, Auto Erase Set, 
Write Through and View. 

HORIZ AUG J131-2 2 P 2b ns Turns off the Augment func- 
tion in horizontal axis. 

HORIZ8K -29 1 P 25 ns Puts horizontal DISPLAY 
SCALE to 8 K. 

*P = Pulse 
1. = Level 
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4201 INPUT/OUTPUT INTERFACE BUS (cont.) 



























































GDC Interconnect TTL Drive Signal* Min. Pulse Line Function 
Signal Name Board Pin # (09 Req. Type Width 

НОВ124К J131-28 1 P 25 ns Puts horizontal DISPLAY 
SCALE to 4 K. 

———— DEES ES тайга 

HORIZ2K -27 1 P 25 ns Puts horizontal DISPLAY 
SCALE to 2 K. 

HORIZ1K -25 1 P 25 ns Puts horizontal DISPLAY 
SCALE to 1 K. 

HORIZ 512 -26 1 Р 25 пв Puts horizontal DISPLAY 
SCALE to 512. 

HORIZ 256 -24 1 P 25 ns Puts horizontal DISPLAY 
SCALE to 256. 

CLOCK DISABLE -19 1 P 25 ns Turns off internal real-time 
clock. 

CLOCK ENABLE -20 1 Р 25 ns Turns on internal real-time 
clock. 

SOFTWARE INITIAL -6 1 P 25 ns See Reset Functions, Table 
1-1. 

+X Strobe -30 2 P 25 ns Increments the horizontal po- 
sition register. 

—X Strobe -31 2 P 25 ns Decrements the horizontal 


position register. 
ا إإإ‎ 
+Y Strobe -34 2 P 25 ns Increments the vertical posi- 


tion register. 
ل‎ MÀ ل‎ 


—Y Strobe J130-31 2 P 25 ns Decrements the vertical posi- 
tion register. 











BEAM ON -34 2 L Enables the Z axis circuit. 





SELECT DEVICES J132-19 2 per device P Table 1-3 | Strobe to GDC to select a 
DISPLAY DEVICE according 
to CPU Bits 8—15 coding. See 


Table 1-2. 


ADDRESSED J131-21 2 P 100 ns Lights the control panel read- 
out, indicating the GDC has 
been addressed within the last 





























0.5 second. 
CPU SELECT | 
LIGHTS -23 1 P Table 1-3 | Strobe to ООС to select 
SOFTWARE CONTROL 
lights A—H according to CPU 
Bits 8—15 coding. See Table 
1-2. 
SELECT STATUS J132-1 2 P Table 1-3 | Strobe to GDC to select a 
WORD status word according to CPU 
Bits 8—15 coding. See Table 
| | 1-2. 
*ኮ = Pulse 
L = Level 
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GDC Interconnect TTL Drive Signal * Min. Pulse Line Function 
Signal Name Board Pin # Req. Type Width 
STATUS WORD 4133-18 2 ዞ 25 በ5 Strobe to turn off previously 
RESET selected status word. 
BUTTON INTERRUPT -1 2 P 200 ns Resets the software button 
RESET А-Н interrupt latch, turning 
off the interrupt. 

á CLOCK INTERRUPT J131-22 4 P 25 ns Resets the real-time clock in- 

RESET terrupt latch, turning off the 
interrupt. 

i SKIP AHEAD -14 2 P Table 1-3 | Steers the +X, —X, +Ү and 
—Y Strobe pulses ahead in 
the position registers equal to 
250 levels. 

AUX WRITE -16 1 P Table 1-3 Special control strobe. 

CPU Bit 8 J132-16 5 

9 J133-21 5 Contain the selection coding 
10 | -4 4 to be used in conjunction 
11 -5 5 L Table 1-3 | with the appropriate Strobes 
12 J132-15 | 4 for controlling the GDC func- 
13 -18 4 tions. See Table 1-2. 
14 -14 4 
15 J133-22 4 
CPU Bit 9 LATCHED J131-15 1 Data bit lines used in con- 
r ነ CPU Bit 10 LATCHED -33 1 L Table 1-3 | junction with the AUX 

CPU Bit 11 LATCHED -17 1 WRITE Strobe, 

READY ° NOT BUSY ° | J132-24 1 L Sends status data to Status 

NOT OFF 18 Word Selector circuit. 

GDC SETUP J130-7 1 P 25 ns Sets the GDC to a full 
READY condition and gener- 
ates a Display Device erase 
command. 

BUTTON INTERRUPT | J132-25 1 L Sends status data to Status 

DISABLED Word Selector circuit. 

INTERRUPT DISABLE | J130-33 38 L Turns on panel INTERRUPT 

$ LIGHT DISABLED indicator. 

PROCESSOR RUNNING -32 38 L Turns on panel PROCESSOR 

LIGHT RUNNING indicator. 

| CPU RESET -14 2 L Turns off software lights. Re- 
sets clock interrupt and dis- 
ables clock. 

*P = Pulse 
L = Level 
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4201 INPUT/OUTPUT INTERFACE BUS (cont.) 






































GDC Interconnect TTL Signal * Min. Pulse Line Function 

Signal Name Board Pin # Fan-Out Type Width 

Output Lines from 17 
the GDC 

BUTTON INTERRUPT | J132-20 10 L Indicates a button interrupt 

REQUEST has been requested. 

CLOCK INTERRUPT J130-15 9 L Indicates the real time clock 

REQUEST has interrupted. 

P.O. RESET + -16 19 P 1 ms Indicates a reset condition. 

INITIAL 

SETTING UP J131-32 1 L Indicates the GDC has re- 
ceived a GDC SETUP com- 
mand and is completing the 
Ready process. 

X + Y SKIP INC. 4130-5 4 P 400 ns Indicates the X or Y position 
registers are skipping ahead 
incrementally. 

WAIT -17 10 L Indicates the GDC is busy. 
An input increment is being 
processed or that a Display 
Device is being erased. 

READY * NOT OFF -6 Indicates СОС status is 
READY mode and at least 
one Display Device selected. 

STATUS WORD BIT 0| J132-26 

1| J133-15 

2 -16 

3 -17 

4 -34 

5 -33 

6 -32 Data lines transmit GDC sta- 
7| 1132-17 tus to the CPU via the Inter- 
8 -34 face Unit. The Status Word 
9 -33 Bits are arranged in 8, 12, 16 
10 -32 or 24 bits per word for tailor- 
11 -31 ing to the particular CPU 
12 -30 word length. (This word 
13 -29 length is selected by Status 
14 -28 Word Selector Card Acc-12 in 
15 -27 the GDC). See Table 1-4 for 
16| J133-24 Status Word Bit assignments. 
17, 2132-7 
18| 1133-27 

19 -25 
20 -28 
21| 4132-10 
22| 4133-26 
23 -23 

















*P = Pulse 
1. = Level 
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TABLE 1-1 


INITIALIZATION OR RESET FUNCTIONS 











Command Source Actions 
INITIAL апа | T4005 Panel | 1. Clears Offset registers. 
"Initial" 2. Clears Main registers. 
3. Sets GDC to READY. 
Software 4. Enables an Erase flip-flop 








for automatic erasing. 


5. Turns on Vertical and 
Horizontal AUGMENT. 


6. Turns off AUTO ERASE. 


7. Forces pre-set DISPLAY 
SCALEs. 


8. Sets Last Plot  latches 
equal to the pre-set DIS- 
PLAY SCALE. 


9. Resets pending button in- 
terrupts. 

10. Clears Write through 
(611 Display Controller 
only). 

11. Clears View (611 Display 
Controller only). 

12. Clears Frame Gen. On. 

13. Clears Locator Gen. On. 

14. Clears Slant. 

15. Clears Shift. 

16. Resets Status Word Se- 
lector. 

17. Turns off Software lights 
A—H. 

18. Provides clearing signal 
to Interface Unit. 
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TABLE 1-1 (cont.) 














Command Source Actions 
Power On T4005 Power | 1. Same as Initial, plus. 
Reset Switch 2. Disables Real Time Clock. 

3. Resets pending clock т- 
terrupts. 

4. Selects DISPLAY DE- 
VICES turned On. 

Б. Loads “Initial” conditions 
into the RETAIN/RE- 
CALL registers. 

6. Disables Computer Inter- 
rupt Enable/Disable cir- 
cuitry. 

"Function Software 1. AUGMENT On. 
Reset” 2. Clears AUTO ERASE. 

3. Clears Shift. 

4. Clears Slant. 

5. Clears Frame Gen. On. 

6. Clears Locator Gen. On. 

7. Clears Write through. 

8. Clears View. 

“CPU Reset” | CPU Panel 1. Disables Real Time Clock. 
Pushbutton | 2. Resets pending clock in- 
terrupts. 

3. Turns off Software lights 
A—H. 

4. Clears pending button in- 








terrupts. 
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TABLE 1-2 


4201 Input/Output Interface Bus 


Operation Activated Control Line 


1. Display Controller Selection SELECT DEVICES 


2. Select GDC Status Word SELECT STATUS WORD 
(See Table 1-4 For 


Status Word Contents) 


3. Select Software Controller CPU SELECT LIGHTS 


Button Lights 


4. Beam On and Special AUX WRITE 


Control 


CPU Data Bits Function 


ерер торам она corone ኣሻ мы 
o| нөсөө 000000 


010101010| Turn On #1 Store 
0101010| TurnOn#1 | | | | NonStore 


Turn On #2 Store 


(0|110101010| Select Status Word 1 | 
|010|110|0101010| Select Status Word 2 | 
010111110101010| Select Status Word 3. | 
011101010101010| Select Status Word 4 | 
|0|1|0|1|0|0|0|0) Select Status Word 5 | 
|011|1|0/0/0/0|0) Select Status Word 6 | 
011111110101010| Select Status Word 7 | 
110101010101010| Select Status Word 8 | 


Select Status Word 9 
Select Status Word 10 
Select Status Word 11 


4 


urn On button A light 
urn On button B light 
urn On button C light 
Turn On button D light 
Turn On button E light 
Turn On button F light 
Turn On button G light 
urn On button H light 
urn On all button lights 
urn Off all button lights 


- 


Write the dot (beam on) 


Unassigned functions 
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TABLE 1-3 
Data and Strobe Pulse Timing Relationships 


— — — Data True 
CPU BIT 8 through 15 | | | | 


1. Selecting Display Devices ог | 


: К. sd — Strobe True 
Software Control Lights SELECT DEVICES or Strobe | | [ 


CPU SELECT LIGHTS | | 


| | 
| | | | 
| | | | 

SELECT STATUS WORD _ Strobe | | | | 
2. Selecting GDC Status Word | 


ГО NE 
STATUS WORD RESET Strobe | | 


or Resetting Status Word 
Selector 


| 
— — —Data True 
CPU BIT 9, 10, 11 LATCHED | | 


| 
3. Selecting Beam On and I | tos 
| 
| 
| 


\ | — -4 —Strobe True 
Special Control Junctions AUX WRITE Strobe | | | 


| | | | 
| I. | 
To T, Т; Т; Ta 


NOTES 
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TABLE 1-4 


шин SIZE (bits) 
Card Bit 8 16 V7 





Acc-11 


Acc-10 





A 





8a-0 
8a-1 
8a-2 
8a-3 
8a-4 
88-5 
8а-6 
88-7 


48-0 
4a-1 

4a-2 

4a-3 
4'a-0 
4'a-1 
4'a-2 
4'a-3 


8b-0 


8a-7 


4a-0 


4a-3 


4'a-0 
4'a-1 
4’а-2 
4’а-3 





Ready Not Busy & Device Sel 
Device Selected 

Button Interrupt Disabled 
Auto Erase On 

Horiz Augment On 

Vert Augment On 

Shifted 

Slanted 


Frame Generator On 

Locator Generator On 

Button Interrupt Number Bit 4 
Button Interrupt Number Bit 2 


Button Interrupt Number Bit 1 
Plot Number Bit 4 
Plot Number Bit 2 
Plot Number Bit 1 


Ready Mode 

Frame Mode 

Locate Mode 

Device 1 On 

Device 2 On 

Device 3 On 

Device 4 On 

X-Y Analog Recorder 


Storage Туре 1 
Storage T ype 2 
Storage Type 3 
Storage Type 4 


Non-Store Type 1 
Non-Store Type 2 
Non-Store Туре 3 
Non-Store Type 4 


XP4 1 
XP2 Horizontal Present 
Scale Size 


Horizontal 
Main 
Register 

XMS Bits 





DSW 0 


DSW 1 
DSW 2 


DSW 3 


DSW 5 





DSW 0 


DSW 2 
(1 of 2) 


DSW 3 








DSW 0 DSW 0 
DSW 1 
DSW 1 


DSW 2 





Acc-9 





TABLE 1-4 (cont) 





ын js Present 
YP1 Scale Size 
YM12 
YM11 
ҮМ10 
YM9 
YM8 
Vertical 
YM7 Main 
YM6 Position 
ҮМБ Register 
YMA Bits 
YM3 
YM2 
YM1 
YMO 
хл Horizontal Last 
XL2 Plot Scale 
XL1 


X Offset 5 
X Offset 4 


X Offset 12 

X Offset 11 

X Offset 10 
X Offset 9 Horizontal 
X Offset 8 Offset 
Register 

X Offset 7 

X Offset 6 
| 5РАВЕ 


22 por Last 
хоо Plot Scale 
YL1 


Y Offset 5 
Y Offset 4 


Y Offset ] 
Y Offset 11 
Y Offset 10 | 
Y Offset 9 Vertical 
Y Offset 8 Offset 
Register 
Y Offset 7 Bits 
Y Offset 6 
фэн 
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DSW 4 DSW 3 DSW 2 








DSW 5 
"| of 3) 


DSW 6 DSW 4 

DSW 3 
DSW2 
| of 2) 


DSW7 DSW 5 


DSW 5 
(3 of 3) 
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DISPLAY CONTROLLERS 


Parameter 


Performance Limits 





DISPLAY 


Parameter 


CONTROLLERS (cont.) 





Performance Limits 








Outputs from 
Controllers 


Display Format 

















Type 611 Set to 16.2 cm by 16.2 cm, within 
296. 
Horizontal Positioned to right side. 
Format 
Vertical Positioned to top. 
Format 
Type 601 Set to 8 cm by 8 cm, within 2%. 
Positioned to right side. 
Display Shift 
Horizontal Shifts 1/4-screen left, within 196. 
Format 





Vertical Format 


Shifts 1/4-screen down, within 196. 











Display Slant 
X and Y Analog | 0 V to +1.0 V full scale, within 396. 
Outputs 
Z Axis Pulse “0.4 V or less to at least 2.4 V. 
Maximum 45.5 V. 
Amplitude 
Pulse Width |5 us, within 1096. 
Non-Store Between +1.4 V and +1.6 V at low 
Command level to at least 10 V. 





View Command 





30.4 V or less to at least 10 V. 














Inputs to Controllers 


X and Y Staircase 
from GDC D/A 








Converters 
Range 0 V to +2.5 V іп 1024 consecutive 
steps (one step = one LSB). Positive 
positioning decreases analog volt- 
age. 
Accuracy 
Full Scale Within 396. 
Incremental | Within 1/2 LSB between any two 


consecutive steps. 








Erase Interval Pulse 


40.5 V or less to between +3.5 V 
and +6.0 V. 














Pulse Width Equal to erase time of display 
device. 

Regulated DC Accuracy Maximum 
Supplies Allowable Load 
—15V Within 0.75%. 25 mA 
+15 У Within 0.7596. 25 mA 
ተ5 V Within 1,5%. 175 mA 

DEVICE SW Normally open circuit. Function 
Command activated by switch closure to +5.0 


V. 








Input Control 


TTL levels or pulses. 





























Write-Through *0.4 V or less to at least 10 V. Line Logic 
Command 1 
Pulse Width 
Monitor Erase 40.4 V or less to 15 V, within 5%. Requirements 
Pulse ERASE 10 us, —0%, 85096. 
Pulse Width 10 us, —0%, 45096. 
— WRITE At least 25 ns. 
Output Control These lines are TTL-compatible: 
Line Logic 2 : EET SELECT At least 25 ns. 
1) Non Storage Type identification BEVICES 
rails. 
2) Storage Type identification POWER ON 100 ms, —0%, +50%. 
rails. RESET 
ማን Analog Recorder identifi. Х + Y SKIP INC | At least 25 ns. 
cation rails. i- 
4) DEVICE ON. ALSB At least 100 ns. 
DEVICE ETE FRAME/LOCA- |1 us, within 10%. 
[6) WRITING * ERASE TOR UNBLK | 








ሎ 
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DISPLAY CONTROLLER INTERFACES Signal Name Socket Pin Line Function 
Parameter Performance Limits س‎ 
NON-STORE 9 Identifies Display Device 
GDC Sockets Acc-5, -6, -7, & -8 TYPE to GDC logic as a non- 
have identical interface connection storing Type 1 or a Type 1 
assignments with exceptions noted in the non-store mode. 
for pins with varying uses, depen- Type 1 devices not yet 
dent on type of device being con- determined. 
trolled. 
The different kinds of Display Con- жылына ет 
troller cards available will not all а ina T с, se Tx 
necessarily use or provide the same уа Ж юан уре 
signals as defined below. For in- ца алан MIG: 
stance, a 611 Display Controller Type 2 assigned to oscillo- 
card would use Pin 7 to provide an scopes. 
erase pulse and Pin 12 as its identi- 
fication rail. An Oscilloscope Dis- NON-STORE 11 Identifies Display Device 
play Controller would use Pin 7 to TYPE to GDC logic as a non- 
erase the upper screen of a split- storing Type 3 or a Type 3 
screen storage tube and Pin 10 as its in the non-store mode. 
identificati il. 
TAURUM Type 3's are 601, 602 and 
4501. 
Signal Name Socket Pin Line Function ЖЕНЕ ሙክ : 
NON-STORE 12 Identifies Display Device 
Outputs from TYPE to GDC logic as a Type 4 
Controllers in the non-store mode. 
X OUTPUT 1 Analog output to display Type 4 currently assigned 
device horizontal input. to the 611 only. 
-X 2 Differential X analog out- DEVICE ON 13 | Indicates to GDC logic the 
put. display device is electron- 
SX 3 | X amplifier signal ground. nA иттей on? апа se 
естед. 
Ү ООТРОТ 4 Analog output to display 2 : 
device vertical input. Acc 5 = Device lon 
Acc-6 = Device ІІ on 
፦ኛ 5 Differential Y analog out- Acc-7 = Device 11 on 
put. Асс-8 - Device IV on 
Y Y lifier si ; 
2 É ተ чира sina gto X-Y RE 14 Indicates an X-Y Recorder 
DEVICE 7 Erase pulse for monitor. CORDER is “оп” and selected. 
ERASE Used with Type 3 and 4 -፦ 
devices. STORE A Logic signal to set lower 
R ፡ 
ERASE Erase upper screen pulse TOME ም ስ store mody 
UPPER 7 for split-screen  oscillo- C3 A Timing capacitor connec- 
SCOPES. tion for an X-Y recorder. 
C1 7 Timing capacitor connec- VIEW B Logic signal to a storage 
tion for an X-Y recorder. monitor to go to the View 
DEVICE 8 Logic signal to set monitor moge: 
NON- to non-store mode. ERASE B Erase lower screen pulse 
STORE LOWER for split-screen oscillo- 
scopes. 
STORE 8 Logic signal to set upper Rt B Timing resistor connection 
UPPER screen to store mode. 
for an X-Y recorder. 
C2 8 Timing capacitor connec- ANALOG C Current sink for all analog 
tion for an X-Y recorder. GROUND signal grounds. 
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Signal Name Socket Pin Line Function Signal Name Socket Pin Line Function 
WRITE D Logic signals to a Type 4 SHIFT 17 Logic signal causing the 
THRU to go to the Write Through display format to shift 
mode. 1/4-screen left in a hori- 
zontal format or  1/4- 
F5 D Fused 45 V Supply. screen down in a vertical 
format. 
LO Е | Logic signal to 4501 to go CPU BIT 8, 18 | CPU BIT 8 to Acc. 
9 to the Write Only Mode: 10, 12, 14 CPU BIT 10 to Acc-6. 
CPU BIT 12 to Acc-7. 
TIMING E Ground return for external CPU BIT 14 E яриаг 
GROUND R & C timing components Control lines used with 
for an X-Y recorder. SELECT DEVICE strobe. 
SHIELD 7 axis shield ground. See coding in Table 1-2. 
UNBLANK H Logic signal to turn on the DEVICE SW 19 Signal from front panel 
"us | i controls to turn on/off se- 
Z axis in a negative logic р | 
lected Display Devices. 
system. 
ልርር-5 = Device 1 
UNBLANK J Logic signal to turn on the Acc-6 = Device 11 
Z axis in a positive logic Acc-7 = Device III 
system. Acc-8 - Device IV 
STORE TYPE K Identifies Display Device ЕНАЗЕ 29 ር ማከ 
: erase pulse. 
to GDC logic as a storage 
type 1 in store mode. CPU BIT 9 to Acc-5. 
CPU BIT 9 21 CPU BIT 11 to Acc-6. 
STORE TYPE L Identifies Display Device 11. 13. 15 CPU BIT 13 to Acc-7. 
to GDC logic as a storage du CPU BIT 15 to Асс-8. 
type 2 in store mode. Control lines used with 
STORE TYPE Identifies Display Device SELECT DEVICE store. 
to GDC logic as a storage See coding in Table 1-2. 
type 3 in store mode. 
I WRITE 22 Logic signal to initiate a 2 
STORE TYPE N Identifies Display Device m dora 
to GDC logic as a storage 1 : 
|. ከን store mode: IN SECTOR 23 | Logic signal indicating 
GROUND R Power supply ground re- when the plotting position 
turn. is within the selected sec- 
DEVICE LITE] W Turns on the appropriate тог. Z axis pulse inhibited 
when plot position is not 
front panel DISPLAY DE- ; : 
VICE light in sector. (Line not used 
tane with type 3's.) 
Асс-5 - Device | 
Acc-6 = Device If READY 24 Flag from GDC logic. 
Acc-7 = Device III MODE 
Acc-8 = Device IV Гг 
WRITING + CC Busy signal to GDC logic SELECT 25 Command to control the 
ERASE indicating Display Device DEVICES on/off, store/non-store 
is either writing or erasing. state of a display device. 
See Table 1-2 for coding. 
Inputs to - 
Controllers P.O. RST 26 Reset signal during Power 
X D/A 15 Horizontal analog signal On time. 
OUTPUT f ; 
гот GDC D/A converters RESET 27 Indicates a Power On Re- 
Y D/A 16 Vertical analog signal from set, a Function Reset, or 
OUTPUT GDC D/A converters. an Initial condition. 
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Signal Name 


Socket Pin 


Line Function 





CPU LOWER 28 





Computer-initiated com- 
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DISPLAY DEVICE (TYPE 611) 





Parameter 


Performance Limits 




















ERASE mand to erase lower screen 
of a split-screen oscillo- 
Scope. 
ERASE IN- A Monitors display device 
TERVAL erase time. 
—15V P Regulated —15 V supply. 
+5 V S Regulated +5 V supply. 
+15 V ፐ Regulated +15 V supply. 
SLANT U Logic signal causing dis- 


play format to slant in the 
positive horizontal direc- 
tion. 


Vertical and Hori- 
zontal Deflec- 
tion System 


Position Stability 











At 20?C to 0.16 mm (or less)/hour. 
30?C 
At 10?C to Within 1.6 mm/hour from the 25?C 
50°С position. 
Settling Time (To | 3.5 Us/em +5 Us. 
Within 1 Spot 
Diameter of 


Final Position) 








DEVICE 25 ሃ 


Contro! signal from front 
panel DISPLAY DEVICE 
OFF button. 





CPU VIEW X 





CPU WRITE Y 


Computer-initiated  com- 
mand to generate a VIEW 
signal! to a display device. 
Overrides a Hold mode. 


Computer-initiated сот- 














CRT 














Type Magnetic deflection. 

Phosphor Storage (similar to P1). 

Ouality Area 2596 incrementally storable. 
Horizontal 21 cm (8.250 inches). 
Vertical 16.2 cm (6.375 inches). 


Line Straightness 
(Deviation from 
Mean Straight 
Line) 


Stored Resolution 


0.596 or less of line length. 


4000 clearly legible characters with 
good spacing, based upon a 90 X 70 
mil matrix. 





Horizontal 


Equivalent to 400 line pairs (closely 
spaced line pairs exceed 2596 incre- 
mental storage). Tested using a 400 
X 287 dot matrix. 





Vertical 


Equivalent to 287 line pairs (closely 
spaced line pairs exceed 2596 incre- 
mental storage). Tested using 400 X 
287 dot matrix. 























THRU mand to generate a 
WRITE-THRU signal to a 
display device. 

X + Y SKIP 2 | Initiates a delay time and 
INC busy flag, allowing for the 

slew time of a 256 skip 
command апа resulting 
display device settling 
time. 

ALSB AA Indicates when the plot- 
ting data has caused a 
change in the LSB position 
of the 1024 D/A convert- 
ers. For use with an X-Y 
Recorder. 

FRAME/LO- BB FRAME or LOCATOR 
CATOR Mode signal for Z axis 
UNBLK control. 

BEAM ON DD Controi signal to turn on 
BUFFER the Z axis. 

CPU LOWER FF Computer-initiated com- 
NON- mand to set a storage 
STORE oscilloscope lower screen 





to non-store. 


Display 


Dot Writing Time 
(Stored) 


5 Us or less. 





Line Writing Time 


At least 25 cm/ms at specified reso- 








(Stored) lution. 
Linearity 
Full Scale Within 1% (spot will be within 1% 
of proper position for voltage 
applied) along the center screen 
axes. 
Incremental No more than 10% difference be- 








tween any two cm. 
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Parameter 


Performance Limits 


Parameter 


Performance Limits 











Viewing Time 


15 minutes or less recommended 
for specified resolution. Viewing 
time may be extended to one hour 
without permanent damage to the 
storage target. ІҒ a residual image is 
retained after long viewing times, 
the target may be returned to nor- 
mal condition by successive era- 
sures. 





Drop Out 


In a 287 X 400 dot display, no 
more than 5 stored dots in any 10 
X 10 dot group will fade out to less 
than three raised collector dots. 





Fade Up 





In a 287 X 400 dot display, no 
more than 15 stored dots of any 10 
X 10 group may band to an adja- 
cent dot. 





Hold Mode Time 


The hold mode feature extends by 
a factor of 5 the time a display may 
be stored for later viewing. 





Erase Time 


500 ms or less. 





View Mode Timer 
Interval 





Stays in view mode 60 to 90 
seconds after VIEW switch is 
pushed. 





T4005 SYSTEM POWER SUPPLY 





Parameter 


Performance Limits 





Altitude 


Operating Range 


To 15,000 feet (+20°C to +30°C) 





Storage Range 





To 50,000 feet 

















Line Voltage Ranges 115 VAC 230 VAC 
Low 90 V to 110 V | 180 V to 220V 
Medium 104 V to 126 V | 208 V to 252 V 
High 112 V to 136 V | 224 V to 272 V 








Line Frequency 
Range 


48 to 66 Hz. 








Maximum Power 
Consumption at 
115 VAC, 60 Hz 

















Total (T4005) 350 W, 3.5 A. 
Less Display 81 W, 0.9 A. 
Device (4201) 
Fuse Data (Less 
Display Device) 
115V 2 A fast. 
230 V 1.5 A fast. 
Temperature 


Operating Range 


* 10?C to +40°C (at sea level) 





Storage Range 


—40°C to +65°C 





Thermal Cutout 








Above 50°C 
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Computer Plot 


Computer Interface 


Display 


Display Axes 


Display Scale 


Display Offset 


The entire plot generated by a se- 
quence of commands from the 
computer; e.g., commands to move 
and display dots (CRT plotter), or 
to incrementally move the pen 
(mechanical plotter). 


1) Computer Termination (ѕресі- 
fied by computer manufacturer) 

a) Cable & Connector(s) 

b) Line Drivers 

c) Line Receivers 


2) Coding and Buffer (signal con- 
ditioning necessary for GDC) 
a) Level Shifters 
b) Function & Timing decoding 
and encoding 


What is actually displayed on the 
CRT, not necessarily equivalent to 
the Computer Plot. 


The X and Y coordinate axes of the 
Display. The lower left hand corner 
is considered to be 0, 0 on the Dis- 
play. An axis may be made up of 
256, 512, or 1024 dots. 


Commands/axis - the number of 
computer incremental commands 
required for full displacement along 
a display axis; e.g., 8 K means that 
it takes 8,192 computer commands 
to move along the entire length of a 
display axis, even though the dis- 
play itself may have fewer dots 
(e.g., 512 or 1024) because of reso- 
lution limits of the CRT. 


X, Y positioning of the Display 0, 0 
with respect to the Computer Plot 
O, O. Offset range has 255 discrete 
steps (each step is equivalent to 32 
computer commands, 1/256th of 
the GDC range). Therefore, the off- 
set can range over 8,160 points 
(- 255 X 32). 


Zero 


Initialize 


Ready 


Frame 


Saveplot 


Begin 


Finish 


Replot 


Multiple Saveplot 


Plot Number 
Indicators 


The Display Offset is made O, 0: 
therefore, the Display O, O coincides 
with the Computer Plot 0, 0. 


Scale is set to internally selected 
value (e.g., 4 K), Offset is zeroed, 
Interrupt requests are reset and 
GDC is placed in the Ready Mode. 


The operating mode of the GDC. It 
is ready to accept and display a 
Computer Plot. 


The setup mode of the GDC. Scale 
and Offset controls may be manipu- 
lated and the write-through Frame 
Generator is operating. The write- 
through Frame Generator overlays 
(but does not store) on the previous 
storage Display. The Frame's size 
and position indicate the presently 
selected values of Scale and Offset 
by circumscribing the plotted area 
on the stored display that will fill 
the next display if the same com- 
puter plot is re-executed. 


Feature that allows the saving and 
replotting of a single computer plot. 


Computer software initiated to save 
away (in core, on disk or tape, etc.) 
a forthcoming computer plot. 


Computer software initiated to stop 
saving plotting information and to 
also finalize word counts and ad- 
dresses for subsequent retrieval of 
the saved plot. 


Recalls a saved plot from core, disk, 
etc. and displays it using the cur- 
rent values of Scale and Offset. 


Feature that allows saving and re- 
plotting of multiple computer 
plots. The plots are addressed by 
number for saving and recalling. 


Indicate the numbers of the plots 
that have been saved since the last 
Plot Number Reset. 


D/A Register 


Offset Register 
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Up-Down counter which is connec- 
ted to the D/A converter according 
to the Display Scale selected. 


Up-Down counter used to store 
amount of offset. Used in conjunc- 
tion with the offset switches. 


Display Scale Register Set of latches that hold the infor- 


Offset/Scale—Hold 


Offset/Scale—Recall 


Erase 


Erase Inhibit 


Frame Origin 
Direction 
Indicators 


Offset Zero Indicator 


Offset Switches Not 
True Indicator 


Frame Too Large 
Indicator 


Zoom 


mation as to Scale (8K, 4K, etc.) 
and Aspect Ratio (1:1, 1:1/2, etc.) 
for that particular display. 


Currently selected values of Offset 
and Scale are set into Display Para- 
meter Hold Registers. 


Offset and Scale values held in the 
Display Parameter Hold Registers 
are loaded into the D/A Register 
and Display Scale Register. 


Erase pulse sent to Storage CRT. 


Erase pulses blocked from going to 
Storage CRT. 


Indicate that the Frame origin (0, 
0) is off the Display area. There is a 
light for each direction; up, down, 
left, right. 


Indicates that Offset is O, O. 


Indicates that the Offset switches 
do not reflect the actual Offset 
present in the up/down counter 
register, e.g. zero, Initialize and 
Offset/Scale—Recall forces the Off- 
set to certain values irrespective of 
Offset switch positions. 


Indicates that the Scale selected is 
4X larger (or more) than the Scale 
of the current Display; hence, the 
Frame can easily surround the dis- 
play and thus never be seen. 


That feature which allows Scale and 
Offset selection to be represented 
on any Display by an appropriately 
scaled and positioned frame. 
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Modified Aspect 
Indicator 


Computer Zero 


Computer Scale 


Computer Recall 


Computer Erase 


Computer Storage 
Control 

Computer Mode 
Control 


Computer Camera 
Shutter 
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Indicates that the display was plot- 
ted with an aspect ratio other than 
one to one. 


Computer sets GDC to Zero. 


Computer Selects Scale. 


Computer recalls Offset/Scale 
values held in Display Parameter 
Hold Register. 


Computer erases CRT. 

Computer selects Store/Non-Store 
Mode. 

Computer selects mode of GDC 


operation. 


Computer controls camera shutter. 


Computer Camera 
Film Advance 


Computer CRT 
Selection 


Frame Blanked 
Indicator 


Local 


Remote 


Computer Run 
Indicator 


L.S.B. 


M.S.B 


Computer controls film advance. 


Computer controls which of several 
concurrently operating display de- 
vices is to be used. 


Indicates that Frame has been 
blanked out and will not appear on 
screen. 


Computer Plot is sent to GDC. 


Computer Plot is sent to External 
equipment other than GDC system. 


Computer is operating; i.e., is not in 
the WAIT mode. 


Least Significant Bit. 


Most Significant Bit. 


V 


INPUTS 
Logical 1 


Logical 0 


OUTPUTS 
Logical 1 


Logical 0 


INPUTS 


Logical 1 


Logical 0 


OUTPUTS 


Logical 1 


Logical 0 
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APPENDIX A 


T4005 
.TTL SPECIFICATIONS 


LEVELS 


An input line will recognize a logical 1 with an input voltage level 
of 2.0 V to 5.5 V (maximum allowable positive input). 


For noise margin, the worst-case logical! 1 input voltage will be a 
worst-case logical 1 output voltage of 2.4 V. 


An input line will recognize a logical 0 with an input voltage level 
of 0.8 V to ዐ V (ground). 


For noise margin, the worst-case logical O input level will be a 
worst-case logical O output level of 0.4 V. 


An output line will be at the logical 1 level when the output 
voltage is 2.4 V to 5.5 V. 


An output line will be at the logical O level when the output 
voltage is 0.4 V to 0 V (ground). 


CURRENT LOADING 


Input lines are specified as to the sum of normalized load factors 
each line must drive. Most 74N Series IC's have a normalized 
input load factor of 1.0 for each input of multiple-emitter tran- 
sistors. (Some flip-flop IC's have normalized input load factors 
greater than 1.0. Refer to the design loading charts for specific 
devices.) 


For a normalized input load factor of 1.0, at a logical 1 input 
level of 2.4 V, each input sinks 40 HA or less. With the input 
voltage at the maximum allowable level of 5.5 V, the inputs sink 
1 ጠል or less. 


For a normalized input load factor of 1.0, at a logical O input 
level of 0.4 V, each input sources 1.6 mA or less. 


Output lines are specified as to their fan-out capability. Fan-out is 
the ability of a 74N Series IC device to drive a given number of 
normalized input loads. 


At a logical 1 output voltage, an output line will source current 
into a specified number of normalized loads. 


At a logical 0 output voltage, an output line will sink current 
from a specified number of normalized loads. 
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SECTION 2 
CIRCUIT DESCRIPTION 


BLOCK DIAGRAM DESCRIPTION 


General 


The following discussions are provided to aid in under- 
standing the overall concepts of the T4005/4201. A basic 
block diagram of the T4005 is shown in the Diagrams 
Section. The flow of information throughout the T4005 is 
conceptually shown in the basic block diagram in which the 
broad lines indicate digital data flow, the thin lines indicate 
analog data flow, and the dashed lines indicate control sig- 
nals, Each block represents a major circuit function within 
the instrument. The number(s) in each block refers to the 
card(s) on which the circuits are found. Complete sche- 
matics for the cards are located at the rear of this manual. 


Block Diagram 


X or Y increments, delivered from the computer (via an 
interface) or from the Frame and Locate Positioning 
circuits are first applied to the X or Y Up/Down Count 
Control circuit. The Up/Down Count Control circuit sets 
the Main Position Register to count either up or down on 
plus or minus increments respectively. The pulses then 
increment or decrement the Main Register appropriately. In 
the READY Mode, the Up/Down Count Control receives 
the X and Y pulses from the computer. In the FRAME 
or LOCATE Mode, the pulses emmanate from the control 
panel OFFSET pushbuttons which activate the Frame and 
Locate Positioning circuits. 


In the FRAME Mode there is a transfer of information 
from the Main Position Registers to the Offset Registers. As 
the Main Register is incremented to move the Frame 
around, the Offset Registers are also incremented so that 
the present position of the lower left-hand corner of the 
Frame in relation to the absolute origin (0,0 of the 8K X 
8K matrix) is dynamically maintained. Now when the GDC 
is returned to READY the contents of the Offset Registers 
are complemented and loaded into the Main Registers so 
that upon replotting, that portion of the previous display 
which appeared inside the Frame will appear full-screen and 
in the proper registration. The Frame offset as well as the 
Display Scale used may be retained for future use by pres- 
sing the front-panel OFFSET/SCALE RETAIN button. The 
Frame location and scale size may then be recalled from 
memory when needed, by pressing the OFFSET/SCALE 
RECALL button. 


The outputs (Bit O through Bit 12) of the X and Y Main 
Position Registers are applied thru the X and Y Axis Scaling 


С) 


Switches to 10 Bit digital to analog converters. The Scaling 
Switches essentially allow the D/A converters to slide along 
the Main Position Registers. The D/A converter MSB (most 
significant bit) is aligned with the Main Register MSB in the 
8K Display Scale, and moves down 5 bit positions as the 
Display Scale is scaled down to 256. The higher order bits 
of the Main Register not used by the D/A converter detect 
on-screen or off-screen position, and thus are used to 
control the Z-Axis Logic. 


The X and Y D/A converters take the digital input from 
the Scaling Switches and convert it to the appropriate ana- 
log voltage for use by the Display Driver Cards. In the 
FRAME and LOCATE Modes, the output of the Frame/ 
Locator Generator is summed with the output of the D/A 
Converter. 


The size of the Frame produced by the Frame/Locator 
Generator is determined by the relationship between the 
last display scale, at which the current display was plotted, 
and the current display scale selected. ІҒ these two display 
scale sizes are the same, the Frame is full-screen; if the 
current display scale is half of the last display scale, then 
the Frame is one-half size, etc. The magnitudes of the ana- 
log voltages making up the Frame, and hence its size, are 
determined by the Frame Size Decoder, which compares 
the inputs from the X and Y Last Scale Registers and X and 
Y Current Scale Registers, to set the maximum excursion of 
the integrator circuit in the Frame/Locator Generator. The 
size of the Locator in the LOCATE Mode is always one- 
eighth screen. In the FRAME or LOCATE Mode, the 
Frame/Locator Generator also produces a Write-Thru 
Z-Axis signal for use by the Display Driver Cards. 


The Display Driver Cards receive the X and Y analog 
signals from the D/A Converters and the Z-Axis beam 
control signal from the Z-Axis Logic circuit on X,Y,Z 
busses. These cards provide the X and Y drive and the 
necessary control signals to put up a display on the selected 
Display Device(s). 


Various front-panel control functions may be forced by 
the computer as shown on the Block Diagram. 


The primary power supply for the slightly modified 
Type 611 Display Unit (part of the T4005 package) is inter- 
locked with the GDC primary supply. The Line Selector 
Blocks on the GDC and the Display Unit must be set to the 
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same primary voltage (i.e., both set to 115 VAC or both to 
230 VAC) for power to be supplied to the Display Unit. 
The GDC and the Display Unit each have their own power 
ON-OFF switches. 


Ready Mode Block Diagram 


The £X and XY increments (delivered from the com- 
puter through an interface) are applied to the Up/Down 
Count Control circuit. The Up/Down Count Control circuit 
sets the Main Position Register to count either up or down, 
on plus or minus increments respectively. The pulses from 
the computer then increment or decrement the Main 
Register. The X and Y Augment circuitry provide 
additional dots (in the 512 and 256 Display Scales) to 
improve the clarity of the trace at higher magnification. 


A skip command from the computer will inhibit the 
normal input and increment bit O8 of the Main Register 
(Main Register bits 1 through 13 are designated as 00 
through O12 on the Mode Block Diagrams). This causes the 
dot to move (without writing) an equivalent of 256 counts 
in the direction dictated by the Up/Down Count Control. 


The outputs of the X and Y Main Position Registers are 
applied, through the Display Scaling circuit, to the 10 bit 
Digital to Analog Converters, The outputs of the D/A 
Converters are analog signals (X and Y) which are applied 
to the Display Driver Cards. 


Bits O8 through Q12 of the Main Register are applied to 
the Sector Detector circuit which detects an in sector or 
out of sector display. A sector is that area of the plot 
contained within the framing window. The logical output 
of the Sector Detector circuit is used to control Z axis logic 
to inhibit the beam when the plot is out of sector. 


Frame Mode Block Diagram 


The X and Y circuits for Frame positioning are identical, 
and only one axis will be explained. 


The +X position increments, from the Frame Positioning 
circuit, are applied to the Up/Down Count Control which 
sets the Main Position Register to count either up or down, 
depending upon the position button pushed. The position 
pulses then increase or decrease the contents of the Main 
Register appropriately. 
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The position pulses are also applied to the Offset 
Register via the Offset Steering network. These pulses 
increment the Offset Register so that the register always 
contains the present position of the lower left corner of the 
frame relative to the absolute origin (0, O of an 8 K by 8 K 
matrix). The Last Plot Display Scale circuitry controls the 
Offset Steering circuit, so that the Offset Register receives 
the proper number of increments as the Frame is reposi- 
tioned on the plot. Offset information in the Offset 
Register is transferred to the Main Register upon returning 
to the Ready Mode. 


The Frame Size Decoder compares outputs of the 
Present Display Scale and the Last Plot Display Scale cir- 
cuits, to set the proper frame size to the on-screen display. 
After a display has been plotted, the Last Plot Display Scale 
and the Present Display Scales are equal. If the Frame Mode 
is now selected, the Frame Mode Decoder sets the Frame 
Generator to produce frame size 1 (one). The Frame size 
therefore equals the display format. The Last Plot Display 
Scale does not change in the Frame Mode, therefore, if a 
different Display Scale is selected (while still in the Frame 
Mode) the displayed frame size will change. Assume that a 
plot is made with the 1 K Display Scale selected, and the 
Frame Mode is then selected. Both the Last Plot and the 
Present Display Scales are now 1 K, and a size 1 (one) 
Frame is displayed. Now if the 512 Display Scale is 
selected, the Present Display Scale changes to 512, while 
the Last Plot Display Scale remains at 1 K. A 2 to 1 ratio 
exists between the Last Plot and Present Display Scales, and 
a frame size of 1/2 is selected. Selecting the 256 Display 
Scale results in the Frame Generator producing a frame that 
is 1/4 the size of the display format. The previous frame 
will not be visible, because the display unit changes from 
the stored to the write-through mode when the T4005 
Frame Mode is selected. 


In the Frame mode, the 10 bits of the D/A Converter are 
connected through the Display Scaling circuit to the low 
order 10 bits (QO through O9) of the Main Position 
Register. Bits Q8 through (312 of the Main Register and 
Overflow detector bits 013 and 014 are used in conjunc- 
tion with the Off-screen Frame Detector to inhibit the 
Frame when the Frame origin is out of framing limits, They 
also turn on the Frame direction light to indicate the direc- 
tion the frame origin left the screen. 


When Frame Mode and Home are selected simulta- 
neously, the following events occur: a count of 512 is 
preset in the “Х” Main Register, the gain of the amplifier at 
the output of the D/A converter is doubled, and causes the 
“ል” deflection input voltage of the display device to be set 
to zero volts. Setting the deflection input voltage to zero 
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volts insures the origin of the frame is at the Home posi- 
tion; the count of 512 in the Main Register allows the 
origin of the frame to either be positioned left or right from 
the Home position. Doubling the gain of the amplifier allows 
the frame origin to be positioned the full screen distance by 
a count of 512 instead of 1024 which is required for the 
other modes. 


Frame positioning on screen is limited to a certain 
number of addressable points. The number of addressable 
points, during Frame positioning depends upon the display 
scale used; 8 K - 512 positions, 4 K - 256 positions, 2 K - 
128 positions, etc. The Frame Step Scaling circuit, con- 
trolled by the Last Plot Display Scale, disconnects the low 
order bits of the Main Position Register from the D/A Con- 
verter progressively as smaller display scales are selected. 
This restricts on screen Frame positioning to only those 
unique positions addressable by the framing circuit. 


The analog output of the D/A Converter is summed with 
the output of the Frame Generator to provide the X-axis 
signal to the Display Driver Cards. 


Locate Mode Block Diagram 


In the Locate Mode, an “L” shaped write-through cursor 
is displayed. The Offset button provides a means of posi- 
tioning the Locate cursor anywhere on screen. The lower 
left corner of the cursor corresponds to the plot origin (0, 
0). The plot origin can be repositioned on all display scales. 


In 8 K, the ten most significant bits of the Main Position 
Register are connected to the D/A Converter via the Dis- 
play Scaling circuitry. To maintain a 1 to 1 correspondence 
with the located screen position and the Main Position 
Register contents, the Locator increment is always steered 
to the bit position of the Main Register that is connected to 
the LSB of the D/A Converter. The Locator increment is 
steered to the proper Main Register bit through the Locator 
Steer-Ahead circuitry. The LSB of the D/A Converter is 
connected to this same Main Register bit via the Display 
Scaling circuitry. 


For example, in 8 K Display Scale, bit O3 of the Main 
Position Register is connected to the LSB of the D/A Con- 
verter, and the Locator positioning count is fed to bit Q3. 
With the 4 K Display Scale selected, bit O2 is connected to 
the LSB of the D/A Converter and Q2 counts. In 1 К, 512, 
and 256 Display Scales, bit QO of the Main Position 
Register is always connected to the D/A LSB; therefore, the 
Locator positioning count is always delivered 10 (30. The 
Main Positioning Register bits which are less significant 
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than the bit connected to the D/A Converter are held zero- 
set during Locator positioning. 


The positioning of the Locator is limited to on-screen 
coordinates; thus, the Locator Screen Limit circuit detects 
either Locator Zero position or Locator full-screen posi- 
tion. Therefore, at either of these two extremes a position 
inhibit signal is fed back to the Up/Down count control. 
This stops further positioning of the Locator in the off- 
screen direction. 


The Locator Generator output and the D/A output are 
summed at the input of the Accessory Driver Amplifier. 


DETAILED CIRCUIT DESCRIPTION 
Card GC-1 


Mode Control 


A Function Reset or an Initial + P.O. Reset will LO 
pulse the Reset line to preset UGA and UGB. This turns on 
08 and 018 to light the Vertical and Horizontal AUG- 
MENT lamps, and sends a X and Y Aug Sense bit to the 
GDC Status Word. The lamps may also be lighted, and the 
X and Y Aug Sense bit raised to a logical one by pressing 
the front-panel AUGMENT buttons to clock U6A and U6B. 
The Vertical and/or Horizontal Augment may be turned off 
by a computer command (Y CPU Aug Off and X CPU Aug 
Off), which clears U6A and/or ህ68. 


In the READY Mode, U16D pin 12 and U16C pin 9 are 
held LO by the Ready latch (ህ80ል-ህ808). Now, if UGB 
pin 10 and/or УбА pin 14 are LO, X and/or Y Aug signals 
will be sent to the Position Registers. 


Power On Reset, Initial Switch, and Software Initial are 
ORed together. Activating any one of these will reset 
various latches and Registers throughout the GDC. 


Pressing the front-panel FAST Switch will trigger U26A 
to turn on the FAST lamp and drop out relay K38 to 
increase the repetition rate of the Offset Oscillator U38, 
allowing the Frame to be moved rapidly on the display. 
With a 256 or 512 Scale selected, O44 is turned on to 
decrease the repetition rate of U38. 


The Software Light Strobe output is activated by a CPU 
Reset, a CPU Select Lights or an Initial or Power On Reset. 
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The Auto Erase light and Status Word Bit are activated 
by the front-panel AUTO Switch or by a CPU Auto Set 
command. With Auto Erase selected, an erase may be initi- 
ated by any of the four inputs to U64A (Write T4, H 
Switch if strapped, Conditional CPU Erase, or RECALL 
Switch) or by the MANUAL erase switch or Unconditional 
CPU Erase inputs to U66A. 


The Ready Latch (U80A-U80B) is set by the READY 
Switch or CPU Ready input. This also resets the Locate 
Latch (U96A-U96B). An Initial or Power On Reset always 
places the GDC in the Ready Mode. 


Pressing the LOCATE Switch or a CPU Locator LO in- 
put to U88B will set the Locate Latch and reset both the 
Ready and Frame Latches. 


The Frame Latch (U98A-U98B) is set by the FRAME 
Switch or the CPU Frame input. If switching from 
LOCATE to FRAME, U34 must time out before the Frame 
signal is gated through to the Latch. Selecting the Frame 
Mode also resets the Ready and Locate Latches. 


Pressing the HOME Switch or changing Display Scales 
will gate a HI to the output of U64B. If the Locate Latch is 
set, U42C pin 8 goes LO to send a Clear signal to the Offset 
Register and Loader (Card GC-4). 


CARD GC-1 


D/A Converter Reference System (X) 


The 10 Bits from the Scale and Sector D/A Switch 
(CG-2) are applied to U110 and U130 (the Digital to Ana- 
log converters). The five high order Bits applied to U110 
select one of thirty-two possible analog levels. The five low 
order Bits applied to U130 perform the same function. The 
current source for U130 (U136-O138) is adjustable for cali- 
bration purposes. The outputs of U110 and U130 are 
applied to summing amplifier U104, to provide the X-Axis 
output to the Display Driver Card. 


The X Frame Locator Drive is an analog input to the 
summing amplifier used to move the Frame or Locator 
about the Display Unit X-Axis. The magnitude of the ana- 
log steps is determined by the DISPLAY SCALE selected 
(8k, 4k, etc.). Relays K102 and K104 compensate for the 
difference in the steps required for full screen movement of 
the Frame and Locator (512 for Frame and 1024 for 
Locator). 


The X D/A Output level for the X-Axis origin (zero 
point) is 2.5 volts. This level is present when all 10 bits 
from the D/A Switch are LO (zero). 
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CARD СС-2 


Display Scale (X) 


The display scale may be selected by the front-panel 
DISPLAY SCALE pushbuttons, or by the computer. Only 
one scale may be selected at any one time. The display scale 
selected is indicated on the front panel by turning on the 
appropriate scale lamp. 


The input from the computer or pushbutton is applied 
to the present scale latch (cross-coupled gates) to set the 
latch for the scale selected. For example; pressing the 8K 
pushbutton sets the output of U4H HI to turn on 012, 
lighting the 8K lamp. The HI output of U4B is cross- 
coupled to the input of UGA to set its output to the LO 
state. This LO applied to the input of U4B latches the 
circuit. 


The present selected scale may be retained for future use 
by pressing the RETAIN pushbutton. With the 8K scale 
selected, pressing the RETAIN button will clock the НІ 
from U4B to the output of U10A. U10A will remain in this 
condition (output HI) as other display scales are selected. 
The display may be returned to the retained scale by press- 
ing the RECALL pushbutton. This gates the HI from U10A 
through 080 (NAND gate) to place a LO on the input of 
U4B, setting the 8K present scale latch as described above. 


The DISPLAY SCALE may be preset to initialize to any 
of the six scales by placing a strap from the collector of 
O40 to the appropriate scale input. Then, when the 
INITIAL button is pressed or the T4005 is powered down 
and back up, (340 will turn on to set the selected scale 
latch. 


The circuit consisting of U42B, U42C, U42D, ህ44ል, 
ህ448, U44D, U2B, U2C, U8A, ОЗОС, U30D, and U46A is 
used to clear the present scale latches and certain registers 
when switching from one display scale to another. 


U48A, ህ488, U48C sample the output of the present 
Scale latches to set up a 3 Bit code to inform the computer 
of the display scale selected. 


MSB and Direction Light (X) 


This portion of Card GC-2 is used to detect the X MSB 
(most significant bit) for sector control of the Z-Axis. It 
also provides direction light logic for the Left and Right 
Offset lights. 


In the READY or LOCATE Mode, with the 8K scale 
selected, the output of U102C goes LO to disable all five of 
the NAND gates (U112, U114, U116A, U116B, U46C). 
This means that the writing beam is unblanked, regardless 
of the value of the high order bits (Bits 8 through 12) from 
the Position Register. With the 4K scale selected, the top 
four NAND gates are disabled, but if Position Register Bit 
12 is HI (1), U46C output goes LO. This LO applied to the 
negative input OR gate (U118) sends its output HI to turn 
off (blank) the writing beam. The remaining DISPLAY 
SCALE selections may be traced out in a similar manner. 


With the FRAME Mode selected, the circuit above is 
latched in the 1K scale by U108B; and Position Register 
Bits 10, 11, and 12 must be LO (0) to turn on the writing 
beam. The output from U108B is passed through inverter 
0460 to the D/A Switch to latch it in the 1K scale. Posi- 
tion Register Bit 14 is used to turn off the beam when the 
Frame is not in sector. 


The offset lights are also used to indicate an ambiguous 
situation. For example, a plot is put up in the Frame Mode 
and 256 scale, then the operator switches to the 8K scale. 
This makes the Frame 32 times larger than the display. In 
this case, both the left and right offset lights turn on to 
indicate this condition. The Frame Size input to U44C is 
LO, Bit 14 is LO to indicate out of sector, and the Offset 
Light Enable input is НІ. These three input conditions will 
turn on both lights. 


Bit 13 is used to prevent wrap-around of the display 
from appearing on-screen. When the display goes off-screen 
in either direction Bit 13 will change states. A HI to LO 
transistion of either Bit 13 or Bit 13 will low-pulse the 
input of U118 to blank the display. 


С Position Register 


X D/A Switch 
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D/A Switch (X) 


The Digital to Analog switch is the electronic equivalent 
of a 10 pole 6 throw switch. It is used to select which bits 
on the Position Register are sent to the D/A Converter. The 
D/A switch is shifted by the Display Scale input. For 
example, with the 1K scale selected (see Fig. 2-1), the D/A 
switch samples Position Register bits QO through Q9 or 
with the 256 scale selected the D/A switch samples bits QO 
through Q7 plus ОО AUG and Q1 AUG. 


Frame Size (X) 


The two inputs to this circuit are the Last Place Scale 
Latch and the Present Scale selection. The output goes to 
the Frame Generator to determine the size of the Frame. 
Also, one output line (> 2:1) goes to the MSB and Direc- 
tion Light circuit as described previously. 


Example 1: With the Last Place Latch set to 1K and Present 
Scale 512 selected, the output of U94D goes LO to 
select 1/2:1 for Frame size. 


Example 2: With the Last Place Latch set to 1K and Present 
Scale 2K selected, the output of U86A goes LO to select 
2:1 for Frame size. 


Example 3: With the Last Place Latch set to 256 and Pre- 
sent Scale 8K, 4K, 2K, or 1K selected, the output of 
ህ80 goes LO to indicate a Frame size greater than 2:1 
(up to 32:1 with 8K scale selected). To indicate that this 
is an impractical situation, the output of > 2:1 is sent to 
the MSB and Direction Light circuit to turn on both the 
Left and Right OFFSET direction lights. 


Overflow Bits 


Fig. 2-1. D/A Switch position with 1 K scale selected. 
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Home and Locator Limit (X) 


The 10 bits from the D/A Switch are sampled by NAND 
gate U134 to determine when the Frame is in the Home 
position, or the Locator is at the Origin. 


Selecting the FRAME Mode sets D/A Switch output Bit 
9 to the LO (0) state and the other 9 bits (Bits O through 8) 
will be HI (1) if the Position Register has been incremented 
to Home. For example, assume that the FRAME Mode has 
been selected, the HOME button pressed, and the Position 
Register has not been cleared. Selecting the FRAME Mode 
sets the Frame input HI, the Position Register high order 
Bit(s) sets the MSB input LO, and pressing the HOME 
button turns on the Inc Home Osc. Now, every time the Inc 
Home Osc goes HI the output of U126C (Inc Home) will be 
low-pulsed to clock the Position Register. This continues 
until the Position Registers have been incremented to Home 
or Origin, at which time the front-panel HOME light will 
turn on (providing the Y-Axis Position Register has also 
been incremented to Home or Origin). 


In LOCATE Mode, the 10 bits from the D/A Switch are 
sampled by U134 and U136 to prevent the Locator from 
being incremented off-screen. 


CARD GC-6 


Display Scale (Y) 


The display scale may be selected by the front-panel 
DISPLAY SCALE pushbuttons, or by the computer. Only 
one scale may be selected at any one time. The display scale 
selected is indicated on the front panel by turning on the 
appropriate scale lamp. 


The input from the computer or pushbutton is applied 
to the present scale latch (cross-coupled gates) to set the 
latch for the scale selected. For example, pressing the 8K 
pushbutton sets the output of U4B HI to turn on O12, 
lighting the 8K lamp. The [1] output of 04В is cross- 
coupled to the input of ህ6ል to set its output to the LO 
state. This LO, applied to the input of U4B, latches the 
circuit. 


The present selected scale may be retained for future use 
by pressing the RETAIN pushbutton. With the 8K scale 
selected, pressing the RETAIN button will clock the HI 
from U4B to the output of U10A. U10A will remain in this 
condition (output НІ) as other display scales are selected. 
The display may be returned to the retained scale by press- 
ing the RECALL pushbutton. This gates the НІ from ህ10ል 
through U8B (NAND gate), to place a LO on the input of 
U4B, setting the 8K present scale latch as described above. 
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The DISPLAY SCALE may be preset to initialize any of 
the six scales by placing a strap from the collector of 040 
to the appropriate scale input. Then, when the INITIAL 
button is pressed or the T4005 is powered down and back 
up, O40 will turn on to set the selected scale latch. 


The circuit consisting of U42B, U42C, U42D, U44A, 
ህ448, 9440, U2B, U2C, U8a, U30C, U30D and U46A is 
used to clear the present scale latches and certain registers 
when switching from one display scale to another. 


U48A, U48B, U48C sample the output of the present 
scale latches to set up a 3 Bit code to inform the computer 
of the display scale selected. 


MSB and Direction Light (Y) 


This portion of Card GC-6 is used to detect the Y MSB 
(most significant bit) for sector control of the Z-Axis. It 
also provides direction light logic for the Left and Right 
OFFSET lights. 


in the READY or LOCATE Mode, with the 8K scale 
selected, the output of U102C goes LO to disable ail five of 
the NAND gates (U112, U114, U116A, U116B, U46C). 
This means that the writing beam is unblanked regardless of 
the value of the high order bits (Bits 8 through 12) from 
the Position Register. With the 4K scale selected, the top 
four NAND gates are disabled but if Position Register Bit 
12 is HI (1) 046С output goes LO. This LO, applied to the 
negative input OR gate (U118), sends its output HI to turn 
off (blank) the writing beam. The remaining DISPLAY 
SCALE selections may be traced out in a similar manner. 


With the FRAME Mode selected, the circuit above is 
latched in the 1K scale by U108B; and Position Register 
Bits 10, 11, and 12 must be LO (0) to turn on the writing 
beam. The output from U108B is passed through inverter 
U46D to the D/A Switch to latch it in the 1K scale. Posi- 
tion Register Bit 14 is used to turn off the beam when the 
Frame is not in sector. 


The offset lights are also used to indicate an ambiguous 
situation. For example, a plot is put up in the Frame Mode 
and 256 scale, then the operator switches to the 8K scale. 
This makes the Frame 32 times larger than the display. In 
this case, both the left and right offset lights turn on to 
indicate this condition. The Frame Size input to U44C is 
LO, Bit 14 is LO to indicate out of sector, and the Offset 
Light Énable input із НІ. These three input conditions will 
turn on both lights. 


Bit 13 is used to prevent wrap-around of the display 
from appearing on-screen. When the display goes off-screen 


ኃ 


ሎ/ 


in either direction Bit 13 will change states. A HI to LO 
transistion of either Bit 13 or Bit 13 will low-pulse the 
input of U118 to blank the display. 


D/A Switch (Y) 


The Digital to Analog switch is the electronic equivalent 
of a 10 pole 6 throw switch. It is used to select which bits 
on the Position Register are sent to the D/A Converter. The 
D/A switch is shifted by the Display Scale input. For 
example; with the 1K scale selected (see Fig. 2-2), the D/A 
switch samples Position Register bits OO through Q9 or 
with the 256 scale selected the D/A switch samples 5115 (30 
through Q7 plus OO AUG and Q1 AUG. 


Frame Size (Y) 


The two inputs to this circuit are the Last Place Scale 
Latch and the Present Scale selection. The output goes to 
the Frame Generator to determine the size of the Frame. 
Also, one output line (> 2:1) goes to the MSB and Direc- 
tion Light circuit as described previously. 


Example 1: With the Last Place Latch set to 1K and Present 
Scale 512 selected, the output of U94D goes LO to 
select 1/2:1 for Frame size. 


Example 2: With the Last Place Latch set to 1K and Present 
Scale 2K selected, the output of U86A goes LO to select 
2:1 for Frame size. 


Example 3: With the Last Place Latch set to 256 and Pre- 
sent Scale 8K, 4K, 2K, or 1K selected, the output of 
080 goes LO to indicate a Frame size greater than 2:1 


Y Position Register 


Y D/A Switch 
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(up to 32:1 with 8K scale selected). To indicate that this 
is ап impratical situation, the output of 22:1 is sent to 
the MSB and Direction Light circuit to turn on both the 
Up and Down OFFSET direction lights. 


Home and Locator Limit (Y) 


The 10 bits from the D/A Switch are sampled by NAND 
gate U134 to determine when the Frame is in the Home 
position, or the Locator is at the Origin. 


Selecting the FRAME Mode sets D/A Switch output Bit 
9 to the LO (0) state and the other 9 bits (Bits 0 through 8) 
will be HI (1) if the Position Register has been incremented 
to Home. For example; assume that the FRAME Mode has 
been selected, the HOME button pressed, and the Position 
Register has not been cleared. Selecting the FRAME Mode 
sets the Frame input Hi, the Position Register high order 
Bit(s) sets the MSB input LO, and pressing the HOME but- 
ton turns on the Inc Home Osc. Now, every time the Inc 
Home Osc goes Hi the output of U126C (Inc Home) will be 
low-pulsed to clock the Position Register. This continues 
until the Position Registers have been incremented to Home 
or Origin, at which time the front-panel HOME light will 
turn on (providing the X-Axis Position Register has also 
been incremented to Home or Origin). 


In LOCATE Mode, the 10 bits from the D/A Switch are 
sampled by U134 and U136 to prevent the Locator from 
being incremented off-screen. 


CARD GC-3 


X Position Register 


X and Y Last Plot Latch Strobes are generated each time 
the GDC receives an increment from the computer, and 
when an Initial or Power On Reset is made. 


Overflow Bits 


Fig. 2-2. D/A Switch position with 1 K scale selected. 


2-7 
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In the READY Mode, the + and — Computer Increments 
аге steered through U4A and UAD to toggle the Left/Right 
flip-flop (U10A-U10B), incrementing the Position Register, 
and through U10C to clock the Augment circuitry in the 
Offset Register and Loader. 


In the FRAME and LOCATE Modes, the flip-flop 
(U10A-U10B) is toggled by the front-panel OFFSET 
direction control through gates U2A-U2B. In the LOCATE 
Mode, the Right Locator Stop and Left Locator Stop in- 
puts to U6A-U6B prevent the display from being incre- 
mented off-screen. For example, if the display has been 
incremented to the extreme right of the display area, the 
Right Locator Stop input to UGA goes LO, locking out any 
more right increments from the OFFSET control. 


The Inc Home input is used to increment the Offset and 
Position Registers to the Home position when the front- 
panel HOME button is pressed. 


The Augment single-shot (U20) is used to fill in the 
space between written dots when the 256 or 512 Augment 
is selected. For example, with the 256 AUGMENT selected, 
a command write one dot (Inc input to U18A) will cause 
four dots to be written. This is accomplished by using the 
outputs of Registers U28A and U28B as inputs to the 
single-shot. U22B is the steering gate for 256 Augment, and 
U22C is the steering gate for 512 Augment. With any DIS- 
PLAY SCALE other than 256 or 512 selected, the dot 
increment is steered through U4B to the Position Register. 


The RST input to the single-shot prevents retriggering 
during Register Settling Time. The X Augmenting output is 
used by the Z-Axis control to make up the Wait command 
to hold off the computer during Augment time. The X Inc 
or Add Inc output is used by the Z-Axis Write command 
circuitry. 


Switching display scales activates the 4 Display Scale 
Clear input to clear the Augment Registers. A НІ on the 
Frame Transfer or Master Clear input will clear all Regis- 
ters. 


CARD GC-5 


Y Position Register 


X and Y Last Plot Latch Strobes are generated each time 
the GDC receives an increment from the computer, and 
when an Initial or Power On Reset is made. 


In the READY Mode, the + and — Computer Increments 
are steered through U4A and U4D to toggle the Left/Right 
flip-flop (U10A-U10B), incrementing the Position Register 
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and through U10C to clock the Augment circuitry in the 
Offset Register and Loader. 


In the FRAME and LOCATE Modes, the flip-flop 
(U10A-U10B) is toggled by the front-panel OFFSET 
direction control through gates U2A-U2B. In the LOCATE 
Mode, the up Locator Stop and Down Locator Stop inputs 
to UGA-U6B prevent the display from being incremented 
off-screen. For example, if the display has been incre- 
mented to the extreme top of the display area, the up 
Locator Stop input to UGA goes LO, locking out any more 
up increments from the OFFSET control. 


The Inc Home input is used to increment the Offset and 
Position Registers to the Home position when the front- 
panel HOME button is pressed. 


The Augment single-shot (U20) is used to fill in the 
space between written dots when the 256 or 512 Augment 
is selected. For example, with the 256 AUGMENT selected, 
a command to write one dot (Inc input to U18A) will cause 
four dots to be written. This is accomplished by using the 
output of Registers U28A and U28B as inputs to the 
single-shot. U22B is the steering gate for 256 Augment, and 
U22C is the steering gate for 512 Augment. With any DIS- 
PLAY SCALE other than 256 or 512 selected, the dot 
increment is steered through U4B to the Position Register. 


The RST input to the single-shot prevents retriggering 
during Register Settling Time. The Y Augmenting output is 
used by the Z-Axis control to make up the Wait command 
to hold off the computer during Augment time. The Y Inc 
or Add Inc output is used by the Z-Axis Write command 
circuitry. 


Switching display scales activates the 4 Display Scale 
Clear input to clear the Augment Registers. A HI on the 
Frame Transfer or Master Clear input will clear all 
Registers. 


CARD GC-3,5 


Position Register Bits 0 through 14 


The 256 skip ahead command from the interface card is 
applied through inverter U2C to pin 8 of U42C. The Setting 
Up input to pin 9 is LO except when setting up, so the 256 
skip ahead command is gated through U44A by the Inc 
Single-Shot (U46) to Position Register U94A (Bit 8 of the 
Position Register) to move the dot 256 increments in the 
direction indicated in the IOCC word. 


ሎ፦ሎ/ 


For normal dot incrementing, the clock pulse applied to 
ህ26ል pin 1 is inverted and used to trigger single-shot U46. 
The pin 8 output of U46 is steered through U44B and 
U18D to the X or Y Position Register normal input cir- 
cuitry (U18A-U4B-U32C). The pin 6 output of U46 is used 
by the Offset Register and Loader (refer to Card GC-4 cir- 
cuit description). 


In the LOCATE Mode and 256, 512 or 1K scale, the dot 
is incremented through the normal input to Position Regis- 
ter Bit 0. The sliding D/A Switch is positioned by the DIS- 
PLAY SCALE selected so that in the 256 scale the two 
least significant bits of the D/A Switch hang off the end of 
the Position Register and are considered zero. Refer to Fig. 
2-3 for the relationship between the Position Register and 
the D/A Switch Bits for the particular display scale selec- 
ted. In the 1K scale, the Position Register Bit O is matched 
with the D/A Switch Bit O. 


The Locator Steer Ahead circuit (ህ22ል-ህ528-ህ52ር) is 
used in the 2K, 4K, and 8K scales to steer the least signifi- 
cant bit of the Position Register into the least significant bit 
of the D/A Switch. For example, with the 8K scale selected 
D/A Switch Bit O is aligned with Position Register Bit 3 
(refer to Fig. 2-3). The pulse from the Inc Single-Shot U46 
is steered through U52C and U74A to increment Position 
Register Bit 3 (U72B). The Position Register lower order 
bits (Bits 0, 1, and 2) are not incremented, since gate U18D 
is closed. The DISPLAY SCALE selected information from 
the Last Plot Latches is also fed to the computer so that the 
output of the Position Register can be correctly assimilated. 


Position 
Register 


Sliding D/A Switch 
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In the FRAME Mode, the Scale Offset Steer (U60A, 
ህ608, U60C, U60D, U54C апа U54D) provides a counting 
circuit to increment the Offset Register in proportion to 
the DISPLAY SCALE selected. For example, with the 8K 
scale selected, each time the Position Register is incremen- 
ted, the Offset Register will also be incremented through 
060А-062-064В. However, with the Last Plot Latch set to 
512, the Position Register must be incremented 16 times 
before an increment is gated through ህ54ር-ህ62-ህ648 to 
increment the Offset Register. This is done to insure that 
the information placed in the Offset Register accurately 
represents the actual position of the Frame in relation to 
the maximum 8K field. Refer to Fig. 2-3 for the relation- 
ship of the 9 bit Offset Register to the Position Register. 


The Frame Transfer input to U34B sets Position Register 
Bit 9 to the one state. This sets the voltage reference level 
in the D/A Converter Reference System to a halfway value 
with the Frame in the Home position. This allows the 
Frame to be moved off-screen in any direction without 
wrap-around. 


Position Register overflow bits 13 and 14 are used for In 
Sector control in the FRAME Mode (Bit 13 is also used in 
the LOCATE Mode). Bit 13 and Bit 14 must both be LO 
for the Frame to appear on-screen. The Frame Transfer 
input to U42B and U42D sets both registers to the zero 
state when FRAME Mode is selected. In the READY or 
LOCATE Mode, Bit 14 is latched to the zero state by a HI 
on the Frame Mode input їо U42B. | 


Offset Register 


Fig. 2-3. The relationship of the Offset Register, Position Register and the sliding D/A Switch are shown in the drawing above (shown with 1 K 


DISPLAY SCALE selected). 
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For an Offset Transfer, when negatively transferring the 
contents of the Offset Register into the Position Register, 
the One Set Strobe is used to preset registers O, O1, Q2, and 
O3 to the one state so the ADD +1 count can ripple 
through to register O4. 


CARD СС-4 


Offset Register and Loader 


When switching from FRAME to READY Mode, the 
contents of the Offset Register are negatively transferred to 
the Position Registers and а +1 count is added (complement 
and add method). Switching from FRAME to READY 
high-pulses the Offset Transfer input to U36. U36 pin 12 
goes НІ, and is inverted and applied to U20B, giving а 
Master Clear signal to clear the main Position Registers. At 
the same time, the pin 12 output of U36 is fed back to pin 
10 to send pin 11 HI. The HI on pin 11 jam-transfers the 
contents of the Offset Registers into the Position Registers 
after they have been cleared. 


Pressing the OFFSET RECALL button will high-pulse 
pin 2 of U36. This causes U36 output pins 4, 11, and 12 to 
go HI with the following results: 


1. The Master Clear line is activated to clear the main 
Position Registers. 


2. The outputs of U42A and B go LO to preset the 
Offset Registers. 


3. The outputs of U2A and ЧАА go LO to transfer the 
contents of the Retain Latches into the Offset Registers. 


4, The outputs of U40C and U4OF go HI to transfer the 
contents of the Offset Registers to the main Position 
Registers. 


If the following conditions are met, the augment circuitry 
will fill in the space between the last written dot and the 
present written dot in the 256 or 512 display scale. 


INPUTS LEVEL 
Beam On HI 
In Sector HI 
X or Y Clock LO 
X or Y Inc LO 


If all of these conditions are met, the Aug 2 and Aug 2 
Latched outputs will be НІ. The Aux Write 0 input will 
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activate the Aug Z Latched output for a write without 
incrementing command. The Clear Aug input resets U44B. 


The X Skip Inc or Y Skip Inc input sends a 256 skip 
ahead signal to the computer and turns оп U14 to hold the 
Z-Axis off (Inc Dly) during the skip ahead. The R.S.T. 
(register settling time) output holds off the augment single- 
shot until the registers have had time to settle before allow- 
ing another increment. 


The outputs of the Offset Registers are also sent to the 
Software area of the GDC for insertion in the Device Status 
Word. 


CARD GC-7 


D/A Converter Reference System (Y) 


The 10 Bits from the Scale and Sector D/A Switch 
(GC-6) are applied to U90 and U 10 (the Digital to Analog 
converters), The five high order Bits applied to U90 select 
one of thirty-two possible analog levels. The five low order 
Bits applied to U110 perform the same function. The cur- 
rent source for U110 (0116-0118) is adjustable for cali- 
bration purposes. The outputs of U110 and U90 are applied 
to summing amplifier U84 to provide the Y-Axis output to 
the Display Driver Card. 


The Y Frame Locator Drive is an anlalog input to the 
summing amplifier used to move the Frame or Locator 
about the Display Unit Y-Axis. The magnitude of the ana- 
log steps is determined by the DISPLAY SCALE selected 
(8K, 4K, etc.). Relay K80 compensates for the difference in 
the steps required for full screen movement of the Frame 
and Locator (512 for Frame and 1024 for Locator). 


The Y D/A Output level for the Y-Axis origin (zero 
point) is 2.5 volts. This level is present when all 10 bits 
from the D/A Switch are LO (zero), 


Z-Axis Control and D/A Converter 


The X D/A Bit 0 or Y D/A Bit 0 changing from LO to 
НІ or from HI to LO will send a Write command to the 
Display Controller. In the 256 or 512 scale, these bits do 
not change (unless AUGMENT is selected) so an alternate 
provision is made. With either the X or Y 256 or 512 scale 
selected, the output of U44C is latched LO. Now each time 
the X or Y position is incremented, a pulse is steered 
through U44B, U44D, U14A and USC to flip-flop ህ56ር- 
U56D, triggering U58 to low-pulse the Write line, sending a 
write command to the Display Controller. 


To perform a write without incrementing (pen drop) 
function, the Bit 9, 10, and 11 Latched and the Aux Write 
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inputs must all be logical O. This BCD input to U60 (BCD 
to Decimal converter) will produce a LO on Aux Write 0, 
and a HI on Aux Write 1 through Aux Write 7. 


The X and Y MSB (most significant bit) inputs are used 
make ир the In Sector command. If both X and Y MSB are 
LO, an In Sector command is generated. If either the X 
MSB or Y MSB input is HI, the In Sector output goes LO to 
indicate an out-of-sector condition. 


The HOME light is turned on by Q62 when the X and Y 
MSB and the XO and YO (origin) input lines all are LO. 
This indicates that the Frame is at the origin or home posi- 
tion. 


Inc Home Oscillator U64 may be triggered by the HOME 
Switch input, or the Home Osc input, in the Frame Mode. 


A Wait command is sent to the computer when the 
R.S.T. input is LO or when Inc Dly (increment delay) is HI 
and either X or Y is augmenting (X or Y Augmenting LO). 


Pressing the front-panel RETAIN Switch will turn off 
Q70 to clock the present scale Retain Latches on Cards 
GC-2 and GC-6. (370 will also be turned off by a HI on the 
Reset Delay input line. 


An Addressed command from the computer will turn on 
0.5 second timer U2 to light the front-panel ADDRESSED 
lamp for 0.5 second. 


CARD GC-7 


Z-Axis Control and D/A Converter 


The Set Up input is generated during a FRAME to 
READY Mode transition to hold off various GDC functions 
while the contents of the Offset Register are being jam- 
transferred into the Position Registers. 


If any or all of the four Device selections are On, the 
output of U4B will be Hi to turn off O10, extinguishing the 
DISPLAY DEVICE OFF lamp. The output of U4B also 
inserts a Device On bit in the GDC Status Word (Card 
Acc-11). The output of U4B is NANDed with the Ready 
input in UGA to make up the Ready-Not Off signal to the 
computer. 


The computer CPU Shift command sets U16A output Hi 
to activate the appropriate circuitry on the Display Driver 
Cards Acc-5, -6, -7, and -8. The CPU Slant input drives the 
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output of U16B HI to set the Slant circuitry of the Display 
Driver Cards. A Function Reset or an Initial + P.O. Reset 
will reset the Shift and Slant flip-flops. 


The Clock Interrupt circuitry is normally timed by a 60 
hertz signal from the Power Supply. However, the 60 hertz 
input can be disabled and an external timing device con- 
nected. The computer Clock Disable input to flip-flop 
U20C-U24C sets the output of U20C LO to close timing 
pulse gate U24A. The computer Clock Enable pulse sets the 
flip-flop to the opposite state (U20C output HI) to allow 
timing pulses to be steered through U24A to the Clock 
Interrupt Request Latch U20B-U24B. When a timing pulse 
sets the latch (U20B output HI), it wil! stay in this condi- 
tion until reset by a computer Clock Int Reset, or a P.O. + 
CPU Reset is applied to U24B. 


The Frame Gen On input sets the Frame Generator 
Latch (U26C-U28C) for a НІ on U26C output and a LO on 
U28C output. This sends a Frame Gen On signal to the 
GDC Status Gate (Card Acc-11) and a Frame + Locator 
Enable signal to the Frame Generator (Card GC-8). At the 
same time, the LO from U28C is RC coupled to the input 
of U28A to reset the Locator Generator Latch if it has been 
previously set. 


The operation of the Locator Generator Latch (U26D- 
U28A) is similar to the Frame Generator Latch. The Loca- 
tor Gen On input sets the outputs as follows: Locator Gen 
Оп-НІ, Locator Enable — LO, and the Frame + Locator 
Enable — HI. 


The Frame and Locator Generator Latches are reset by a 
Function Reset or an Initial + Р.О. Reset. 


When the GDC is switched from the READY Mode to 
either FRAME or LOCATE, the Ready Mode input goes 
LO to set the output of U28B HI. 


CARD GC-8 


Frame Generator 


The Y Frame or Locator Drive amplifier (055) is 
clamped, in the READY Mode, by Q33, 037, CR57, and 
CR58 to prevent drift. It is also clamped between Frames 
to insure that each new Frame starts at the same voltage 
level. U55 is unclamped when the Frame + Locator Enable 
input goes НІ. The HI turns off O83, allowing free-running 
multivibrator 084-087 to turn on. The LO pulse from the 
free-running multivibrator, applied to latch U20A-U20C, 
gates a LO to the base of Q33 to turn off the clamp circuit. 
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Voltage comparators 065 (lower limit) and U75 (upper 
limit) determine the maximum voltage swing of 055. Тһе 
comparison voltage on pin 3 of U75 is determined by the 
DISPLAY SCALE selected. This in turn determines the size 
of the Frame. When the Y-Axis has reached its upper limit 
(voltage at pin 2 of U75 exceeds reference voltage on pin 
3), the output pin 6 of U75 goes negative and is applied to 
U190B (X-axis latch) to unclamp X-axis amplifier U155. 
The output of U75 is also fed back to latch U22A-U22C. 
This turns off 047, letting amplifier U55 hang until 027 is 
turned on (when the X-axis has reached its upper limit) to 
run it back down. 


The X Frame or Locator Drive circuitry is similar in 
operation to the Y Frame or Locator Drive circuitry. 


In the LOCATE Mode, the Locator Enable input to 
U11A and U11C sets both the X and Y 1K relays (К13 and 
K113) to latch the Frame Generator to this scale. The 
Locator Enable input is also applied to U90D to blank the 
Z-Axis while the top and right sides of the Frame are runn- 
ing. This gives the “L” shaped Locator. 


At each corner of the Frame, certain aberrations are 
produced. To prevent these aberrations from appearing on 
the display, U200B (a four input NAND gate) detects each 
corner and momentarily blanks the Z-Axis. 


When FRAME or LOCATE Mode is selected, the Frame 
or Locator Enable input turns off (3195 to enable the Z- 
Axis multivibrator (Q211-Q218). The duty cycle and pulse 
width are adjustable for calibration purposes. 1f the other 
three inputs to U200A are HI, each time the collector of 
0218 goes HI the Z-Axis will be unblanked. 


The In Sector signal from the Z-Axis control is applied 
to U220B to control the Frame/Locator unblank signal to 
the Display Controller. The signal is H1 for In Sector and 
LO for out of sector. 


GDC POWER SUPPLY 


+15 Volt Supply 


Voltage from a secondary winding of T4 is full-wave 
rectified ከሃ CR31, CR32, CR33, CR34 and developed 
across C10. Series regulator Q21 and voltage divider R45, 
R46, R47, and R48 reduce the output to +15 volts. The 
regulated output is controlled by feeding a portion of the 
output from the wiper of R47 to the inverting input of 
error amplifier U40. R45 is a current limiting resistor. If the 
load current becomes excessive, the IR drop across R45 
applied to ህ40 pins 2 and 3 (current sensing input) will 
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move the base of Q21 toward cutoff, decreasing the output 
voltage. 


—15 Volt Supply 


The —15 volt supply circuit operation is the same as for 
the +15 volt supply. R87 adjusts the output voltage and 
R85 is the load current sensing resistor. 


+5 Volt Supply 


Voltage from a secondary winding of T4 is full-wave 
rectified by diode bridge CR11, CR12, CR13, CR14 and 
developed across C11. The reference voltage applied to the 
non-inverting input (pin 5 of U60) is obtained from the +15 
volt supply. Therefore, the accuracy of the +5 volt supply is 
dependent upon the accuracy of the +15 volt output. 


Over-voltage protection is provided by (354, (316, and 
Fuse F11. O54 is normally biased off by Zener Diode 
VR50. The emitter of 054 is connected to the +5 volt 
output. If the output rises to approximately 46.8 volts, 
054 collector current through R54 becomes great enough 
to turn Q16 on to short-circuit the full-wave rectifier, blow- 
ing Fuse F11. 


Primary Power Circuit 


The Primary Circuit of the supply transformer is equip- 
ped with a Line Voltage Selector Assembly (S2), Thermal 
Cutout Switch (S4), Power Switch (S1), Electro-Magnetic 
Interference Filter, Power Plug (P1), and Display Unit Out- 
let (J152). The Line Voltage Selector Assembly is a pull-out 
block that permits easy switching between 115 VAC and 
230 VAC operation. Proper fuse selection accompanies the 
switching. A switch in the assembly permits selection of 
low, medium, or high operating range. Also, a special 
switching circuit for the power out to the Display Unit 
prevents the Display Unit from being powered up unless its 
Line Selector Assembly matches the GDC. 


CARD Асс-4 (A) 


Software Interrupt Number 


CPU Bits 8 through 15 control the Software Interrupt 
Lamps. А НІ on any Bit line will turn on its associated 
Lamp. For example, if CPU Bit 8 is HI, the Software Light 
Strobe will clock a Hi to pin 16 of U2. This turns on O4 to 
light Software Interrupt Lamp A. Any one or all of the 
Software Interrupt Lamps may be lighted at one time. The 
CPU Reset, when initiated, will pull all of Bit 8 through 15 
lines LO to turn off (reset) all Software Lamps A through 
H. 


Display Numbers 


The Replot Numbers 1 through 8 are mutually exclusive 
(only one number can be selected and lighted at any one 
time). U38 is an eight-stable circuit that is switched by 
momentarily grounding the appropriate output. For 
example, a LO on Switch 1 will pull pin 1 of U38 LO, 
switching the other 7 outputs of U38 HI. This drives Plot 
No.1 to the HI or 1 level, Plot No.2 to the LO or zero level, 
and Plot No.4 to the LO or zero level, for a 001 BCD 
output of the circuit. The following chart gives the BCD 
output for each Switch closure (only one switch may be 
closed at any one time). 


BCD Output 


Switch Closedf PLOT No. 4 


PLOT No.2 PLOT No. 1 





CARD Acc-4 


Software Control Board 


Button interrupt numbers A through H (only one of 
which may be closed at any one time) are applied to U60 to 
inform the computer of a button interrupt request. For 
example, if button interrupt number E is pressed, pin 8 of 
060 goes HI to trigger U24. The positive-going pulse from 
U24 pin 11 is RC coupled to pin 13 to trigger the second 
section of U24, which latches up, since its output on pin 12 
is fed back to input pin 14. The HI on pin 12 turns on Q72 
to light the interrupt sending light and is sent to the com- 
puter as a button interrupt request. The circuit may be 
reset by a button interrupt reset from the computer, or an 
Initial or P.O. Reset applied to U24 pins 2 or 3, which turns 
on O86 to disable the latch. 


Pressing the button interrupt E also places a LO on pin 6 
of ህ40 to send the interrupt selection to Card ልዘ (GDC 
Status Gate). The output of U36A, U44B, and U44A is a 
BCD which identifies the selected front-panel button inter- 
rupt. The BCD for each letter button is as follows: 


001 
010 
011 
100 
101 
110 
111 
000 


Trommuoooor 
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A strappable option is provided on the Recall Scale in- 
put to allow the user to select interrupt H with the front- 
panel RECALL button. 


CARD Асс-5, -6, -7, -8 


Display Controller 


Up to four separate Display Devices may be driven by 
the GDC at the same time. One Display Controller Card is 
inserted in the Drawer Unit of the GDC for each device. 
The description to follow is for the Display Controller Card 
for the Type 611. There are minor circuit differences in the 
Cards for other devices. 


The Erase input from Mode Control (Card GC-1) is 
applied to U2A pin 3. If a device has been selected (U4C 
ріп 9 HI), and Store Type encoded (U4C ріп 10 НІ), the 
Erase signal will turn on Об to send an erase signal to the 
remote device. For example, the command for select device 
4 in Store Mode is Bit 14 a logical one, and Bit 15 a logical 
zero. This sets U12B pin 11 to logical one, and with a 
device selected, U12A pin 15 is also a logical one. This 
turns оп (320 to light the front-panel Device lamp, gates а 
LO to U2A pin 2, and a Store Type signal through U14 pin 
4. If both CPU Bits are a logical one, the device is turned 
off and the front-panel Device OFF lamp is lighted. ል 
logical one on both Bits gates a LO through U8A which 
sends the output of U2C НІ. This НІ is then inverted by 
U2D to clear latch U12A. 


Function Reset will reset both the Write Thru (U24A- 
U24D) and View (U24B-U24C) latches. 


CPU View and CPU Write Thru inputs are computer 
commands which set the View and Write Thru latches, turn- 
ing on 026 and 028 to signal the Display Device. 


When the Frame/Locator Unblank input is a logical zero 
and a device has been selected, U36B will gate an unblank 
signal to the Display Device. 


In the READY Mode, with the Ready Mode and In Sec- 
tor inputs a logical one, a Write command from the Z-Axis 
control (Card GC-7) will turn on 5 Us timer U32. The 5 Us 
LO pulse from pin 6 of U32 gates a HI on pin 6 of U40A, 
and if a device is selected, U14D pin 14 goes LO to send 8 
Writing + Erase signal to the Z-Axis control to hold off the 
computer during a writing or erase interval. The 5 Us pulse 
also resets latch U36C-U36D. At the end of the 5 Us pulse, 
U36D pin 11 returns to the LO state to trigger another 5 145 
timer, U38. This gates a LO on ህ408 pin 8, a HI on U36A 
pin 3, and if a device is selected, a LO on U36B pin 6 to 
send a unblank pulse to the Display Device. 
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The X + Y Skip Inc (256 skip ahead) signal is applied to 
65 js timer U34. If the display is In Sector, U34 will 
trigger, putting out a 65 us LO pulse on pin 6. This 65 Us 
pulse, gated through U40A, holds off the computer until 
the registers have settled after a skip ahead. 


O22 is used to prevent the Type 611 from being selected 
in the Non-Store Mode. If Non-Store is selected, Q22 turns 
off and through gates U10F, U4B, and U2D, clears U12A 
to turn off the Type 611. 


The Erase Interval input is common to all selected 
devices. This means that the computer can send commands 
no faster than the reception time of the slowest device 
selected. 


Display Driver 


The X and Y D/A inputs from the D/A Converters are 
applied to operational amplifiers 078 and U58 respectively. 
When the D/A Converters are at the Origin or Home posi- 
tion, their outputs are at +2.5 volts. This 2.5 volts is 
balanced out in the input to this circuit by R76 for the X 
D/A, and R56 for the Y D/A, so that a zero volt output 
from this Card will represent the Origin or Home Position. 


Shift and Slant options are provided by this Card. There 
is also a strappable option in the Shift circuitry to accomo- 
date a Display Device with the long axis mounted either 
vertically or horizontally. 


A Shift command drops out relay K42, turning on O46 
to shift the display down (Y Down strapped) or to the left 
(X Left strapped). 


A Slant command drops out relay K78 to feed a portion 
of the Y Output into the X amplifier to slant the display. 


CARD Acc-9, -10 


GDC Status Word 


Cards Acc-9 and Acc-10 are identical. Each card has two 
sets of 16 bit inputs plus six gate control signals and a 16 
bit output. When interfaced with the ЇВМ 1130 computer, 
the full 16 bit word is used. However, an 8 bit, 12 bit, 16 
bit, or 24 bit word may be used, depending on the com- 
puter being interfaced. With the IBM 1130 Cards Acc-9, 
Acc-10, and Acc-11 provide a choice of six device status 
words. 
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CARD Acc-11 


GDC Status Gate A 


Card Acc-11 functions the same as Acc-9 and Acc-10. It 
has two sets of 16 bit inputs, plus the six gate control 
signals and a 16 bit output. 8, 12, 16, or 24 bit words may 
be gated through. 


CARD Acc-12 (For option 1) 


GDC Status Word Selector 


Cards Acc-9, Acc-10, and Acc-11 outputs are ORed to- 
gether on this card to give a single 16 bit output, which is 
one of the six selectable device status words. Strappable 
options are provided to select the Button and Clock Inter- 
rupt Levels. 


CARD Acc-12 (A) 


Device Status Word (DSW) Selection 


CPU Bits 8 through 11 specify which DSW the GDC is to 
load into the accumulator. U8 is a BCD to Decimal decoder 
(see following chart for Input/Output combinations). 


Input/Output Chart For U8 







DECIMAL 
OUTPUT 













рр 1 
1111111101] 
пиано 
1111111111] 
1111111111 
11111111111111 
111|11111|1 

HERE UE ERE 1|1 
11111111111111111 


> 





EXAMPLE: If the CPU Bits 8 through 11 input is 0000, the 
direct input to U4A goes LO. The Select Status Word 
strobe clocks the LO through to the output of U4A, 
where it is inverted by U6A to pull the DSW O line HI. 
Selection of the remaining DSW's may be traced in a 
similar manner using the 1/О chart for U8. 
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SECTION 3 
SERVICING 


Introduction 


This section of the manual contains servicing informa- 
tion for use in preventive maintenance, corrective main- 
tenance and troubleshooting. 


Slide-Out Drawer Removal 


Dangerous potentials exist at several points through- 
out this instrument. When the instrument is operated 
with the Drawer Unit open or removed, do not touch 
exposed connections or components. Disconnect 
power before cleaning the instrument or replacing 
parts. 


To slide out or remove the Drawer Unit, loosen the two 
screws at the rear of the unit which secure the Drawer Unit. 
Pull the Drawer outward until the stop latches snap into the 
holes. To remove the Drawer from the compartment, dis- 
connect the power cord and connecting cable from the Dis- 
play Unit. Press the stop latches and remove by pulling the 
Drawer Unit outward. Re-install the Drawer Unit by inser- 
ting into the compartment. Press the stop latches and push 
the Drawer into the compartment. Reconnect the power 
and interconnecting cable to the Display Unit. 


PREVENTIVE MAINTENANCE 


General 


Preventive maintenance consists of cleaning, visual 
inspection, etc. Preventive maintenance performed on a 
regular basis may prevent instrument breakdown and will 
improve the reliability of this instrument. The severity of 
the environment to which it is subjected determines the 
frequency of maintenance. ል convenient time to perform 
preventive maintenance is preceding recalibration of the in- 
strument. 


Cleaning 


Dust in the interior of the instrument should be removed 
occasionally due to its electrical conductivity under high- 
humidity conditions. The best way to clean the interior is 


e 


to blow off the accumulated dust with dry, low-pressure 
air. Remove any dirt which remains with a soft paint brush 
or a cloth dampened with a mild detergent and water 
solution. A cotton-tipped applicator is useful for cleaning in 
narrow spaces. 


Visual Inspection 


The unit should be inspected occasionally for such 
defects as broken connections, damaged or improperly 
installed circuit boards and heat-damaged parts. 


The corrective procedure for most visible defects is 
obvious; however, particular care must be taken if heat- 
damaged components are found. Overheating usually indi- 
cates other trouble in the unit. 11 is important that the 
cause of overheating be corrected to prevent recurrence of 
the damage. 


TROUBLESHOOTING 


Introduction 


The following information is provided to facilitate 
troubleshooting of the 4201 Drawer Unit. Information con- 
tained in other sections of this manual should be used with 
the following information to aid in locating the defective 
component. An understanding of the circuit operation is 
very helpful in locating troubles, particularly where inte- 
grated circuits are used. See the Circuit Description Section 
for complete information. 


Troubleshooting Aids 


Diagrams. Complete circuit diagrams are given on fold- 
out pages in the Diagrams Section. The component number 
and electrical value of each component in this unit are 
shown on the diagrams. 


Circuit Boards. The circuit board pictures are shown in 
the Diagrams Section. Each electrical component on the 
boards is identified by its circuit number. These pictures, 
used with the diagrams aid in locating the components 
mounted on the circuit boards. 


Interconnections. The 4201 INPUT/OUTPUT INTER- 
FACE BUS connections are given in Section 1 of this 
manual. 
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Resistor Color-Code. In addition to the brown composi- 
tion resistors, some metal-film resistors and some wire- 
wound resistors are used. The resistance values of wire- 
wound resistors are printed on the body of the component. 
The resistance values of composition resistors and metal- 
film resistors are color-coded оп the components with EIA 
color-code (some metal-film resistors may have the value 
printed on the body). The color-code is read starting with 
the stripe nearest the end of the resistor. Composition resis- 
tors have four stripes which consist of two significant 
figures, a multiplier and a tolerance value (see Fig. 3-1). 
Metal-film resistors have five stripes consisting of three 
significant figures, a multiplier and a tolerance value. 


Capacitor Marking. The capacitance values of common 
disc capacitors and small electrolytics are marked in micro- 
farads on the side of the component body. The white cera- 
mic capacitors are color-coded in picofarads using a modi- 
fied ЕНА code (see Fig. 3-1). 


Diode Color-Code. The cathode end of each glass- 
encased diode is indicated by a stripe, a series of stripes or a 
dot. For most silicon or germanium diodes with a series of 


Composition Resistors: 


Ceramic Capacitors: 


Q) (2) and (3) —Ist, 2nd and 3rd significant figures; 
(м) —multiplier; መ —tolerance; 


—temperature coefficient. 


NOTE: (т) 


stripes, the color-code identifies the three significant digits 
of the Tektronix Part Number using the resistor color-code 
system (e.g., a diode color-coded pink-, or blue-, brown- 
gray-green indicates Tektronix Part No. 152-0185-00). The 
cathode and anode ends of metal-encased diodes can be 
identified by the diode symbol marked on the body. 


Semiconductor Lead Configuration. Fig. 3-2 shows the 
lead configuration for the semiconductors used in this 
instrument. Sockets are provided for the 8 and 10 pin 
integrated circuits; other semiconductors are soldered in. 


Troubleshooting Equipment 


The following equipment is useful for troubleshooting. 


1. Dynamic Transistor Tester 


Description: Tektronix Type 576 Transistor-Curve 
Tracer or equivalent. 


Purpose: To test the semiconductors used in this unit. 


Resistor and Capacitor Color Code 


Signifi- | Multiplier Tolerance 
cant Resis- |Capaci-|  Resis- Capaci- 


Figures | tors | tors tors tors 
m хо [лб у Due] му 
Gold +5% T 
Black --- +20% or 

2 pF* 


+1% or 
0.1 pF* 
+2% 
>3% 
ተ100% 
—0% 
+5% or 
0.5 pF* 


Blue 8 EE 


Violet f 

Gray +80% 
--20% 

or 0.25 pF* 

+10% or 
Т pF* 

+10% or 
] pF* 


Color 











Brown +1% 





Red +2% 
Orange +3% 
Yellow +4% 











Green 0.5% 














White 








(none) 














*For capacitance of 10 pF or less. 


and/or color code for capacitors depends upon 


manufacturer and capacitor type. May not be present in some cases. 





Fig. 3-1. Resistor and ceramic capacitor color-code. 
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Integrated Circuits 








Transistors 





Fig. 3-2. Transistor and integrated circuit pin arrangement. 


2. Volt-Ohmmeter 
Description: 20,000 ohms/volt; 0 to 500 voltage range; 
accurate within 396. Test probes must be well-insulated. 


Purpose: To measure voltages and resistances. 


3. Test Oscilloscope 


Description: DC to above 5 MHz frequency response; 5 
millivolts to 5 volts/division deflection factor. Use a 10X 
attenuator probe to prevent circuit loading. 


Purpose: To check waveforms in the instrument. 


Troubleshooting Techniques 


1. Check control Settings. Incorrect control settings can 
indicate a trouble that does not exist. If there is апу 
question about the correct function or operation of any 
control, refer to the T4005/4201 Users' Manual for 
operating instructions. 


® 


2. Visual Check. Visually check the portion of the 
instrument in which the trouble is located. Many troubles 
can be located by visual indications such as unsoldered con- 
nections, damaged components, etc. 


3. Check Voltages and Waveforms. Often the defective 
component can be located by checking for the correct volt- 
age or waveform in the circuit. 


4. Check Individual Components. The following pro- 
cedure describes methods of checking individual com- 
ponents. Resistors, capacitors, and diodes which are 
soldered in place are best checked with one end discon- 


nected. This isolates the measurement from the surrounding 
circuitry. 


A. DIODES 


A diode can be checked for an open or shorted con- 
dition by measuring the resistance between terminals. Use 
an ohmmeter scale having an internal source of between 
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800 millivolts and 3 volts. The resistance should be high in 
one direction, and low when the meter leads are reversed. 


CAUTION 


Do not use an ohmmeter scale that has a high internal 
current, High current may damage the diode. 


B. RESISTORS 


Check the resistors with an ohmmeter. See the Electrical 
Parts List for the tolerance of the resistors. 


C. CAPACITORS 


A leaky or shorted capacitor can best be detected by 
checking the resistance with an ohmmeter on the highest 
scale. Do not exceed the voltage rating of the capacitor. 
The resistance reading should be high after initial charge of 
the capacitor. An open capacitor can best be detected with 
a capacitance meter or by checking whether the capacitor 
passes AC signals, 


D. SEMICONDUCTORS 


Power switch must be turned off before removing or 
replacing semiconductors. 


A good check of transistor operation is actual per- 
formance under operating conditions. A transistor can most 
effectively be checked by substituting a new transistor, or 
one which has been checked previously. However, be sure 
that circuit conditions are not such that a replacement tran- 
sistor might also be damaged. If substitute transistors are 
not available, use a dynamic tester. Static-type testers are 
not recommended, since they do not check operation under 
simulated operating conditions. A de-soldering tool must be 
used to remove transistors. See component replacement 
procedure for details. 


Integrated circuits can be checked with a voltmeter, test 
oscilloscope, or by direct substitution. A good under- 
standing of the circuit description is essential to trouble- 
shooting circuits using integrated circuits. In addition, logic 
levels and other operating information for the integrated 
circuits are given in the Circuit Description section. Use 
care when checking voltages and waveforms around the 
integrated circuits so that adjacent leads are not shorted 
together. A convenient means of clipping a test probe to 
the 14 and 16 pin integrated circuits is with an integrated- 
circuit test clip. A de-soldering too! (solder sucker) must be 
used to remove the integrated circuits 
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CORRECTIVE MAINTENANCE 
General 


Corrective maintenance consists of component replace- 
ment and instrument repair. Special techniques required to 
replace components in this instrument are given here. 


Obtaining Replacement Parts 


Standard Parts. All electrical and mechanical part 
replacements may be obtained through your local Tek- 
tronix Field Office or representative. However, many of the 
standard electronic components can be obtained locally in 
less time than is required to order them from Tektronix, 
Inc. Before purchasing or ordering replacement parts, check 
the parts list for value, tolerance, rating, and description. 
All replacement parts should be direct replacements unless 
it is Known that a different component wil! not adversely 
affect instrument performance. 


Special Parts. In addition to the standard electronic com- 
ponents, some special parts are used in this instrument. 
These parts are manufactured or selected by Tektronix, Inc. 
toxmeet specific performance requirements, or are manu- 
factured for Tektronix Inc. in accordance with our specifi- 
cations. These special parts are indicated in the Electrical 
Parts List by an asterisk preceding the part number. Most of 
the mechanical parts have been manufactured by Tek- 
tronix, Inc. Order all special parts directly from your local 
Tektronix Field Office or representative. 


Ordering Parts. When ordering replacement parts from 
Tektronix, Inc., include the following information: 


1. Instrument Type. 
2. Instrument Serial Number. 


3. A description of the part (if electrical, include circuit 
number). 


4. Tektronix Part Number. 


Soldering Techniques 


Disconnect the unit from the power source before 
soldering. 


Circuit Boards. The components (except semiconductor 
devices) mounted on the circuit boards can be replaced 
using normal circuit board soldering techniques. Keep the 
following points in mind when soldering on the circuit 
boards: 


1. Use a pencil-type soldering iron with a power rating 
from 15 to 50 watts. 


2. Apply heat from the soldering iron to the junction 
between the component and the circuit board. 


ሥላ 


3. Heat-shunt the lead of the component by means of a 
pair of long-nosed pliers. 


4. Avoid excessive heating of the junction, as this could 
separate the circuit board wiring from the laminate. 


5. Use electronic grade 60-40 tin-lead solder. Clip off 
any excess lead length and clean with a flux-removing 
solvent. Be careful that the solvent does not remove any 
printing from the circuit board. 


Semiconductors. Use a vacuum-type de-soldering tool to 
remove the solder from the pins. A de-solder tool such as 
the Ungar Model 6939 De-Solder Kit is recommended. This 
tool releases all pins simultaneously. An extracting tool 
should be used to remove the 14-pin and 16-pin integrated 
circuits. This tool is available from Tektronix, Inc. Order 
Tektronix Part No. 003-0619-00. If an extracting tool is 
not available, pull slowly and evenly on both ends of the 
device. Try to avoid having one end of the integrated circuit 
disengaged from the socket before the other, as the pins 
may be damaged. 


Component Replacement 


Disconnect the equipment from the power source 
before replacing components. 


General. The exploded-view drawings associated with the 
Mechanical Parts List (located after the diagram section on 
pull-out pages) may be helpful in the removal or dis- 
assembly of individual components or sub-assemblies. 


Circuit Board Replacement. If a circuit board is damaged 
beyond repair, the entire assembly including all soldered-on 
components can be replaced. Part numbers are given in the 
Mechanical Parts List. 


Semiconductor Replacement. Replacement semicon- 
ductors should be of the original type or a direct replace- 
ment. All transistor sockets are wired for the standard 
basing as used for metal-case transistors. ІҒ a replacement 
transistor is made by a different manufacturer than the 
original, check the manufacturer's basing diagram for cor- 
rect basing. Refer to the procedure given under Soldering 
Techniques for removal of semiconductors. 


Adjustments 


The following list of adjustments for the GDC are given 
for information purposes only. Special test fixtures and/or 
software programs are required to perform these adjust- 
ments. For more information and/or aid in performing 
these adjustments, contact your local Tektronix Field 
Office or Applications Engineer. 


® 


Servicing—T4005/4201 
Card 1 Adjust- 
No. ment Remarks 
Power | R47 | +15 Volts|Adjust for +15 volts at TP 
+15 V. 


Supply —15 Volts|Adjust for —15 volts at TP 
—15 V. 


GC-8 R51 Y Zero |Adjust ሀ55 output (pin 6) 
Adjust |for zero volts +1 mV. 


8151 X Zero |Adjust U155 output (pin 6) 
Adjust |for zero volts £1 mV. 

R61 Frame |With the СОС in Frame Mode 
lower |апа DISPLAY SCALE at 2K 
right- |X 2K, adjust for square lower 
hand [right-hand corner of Frame 


corner jbeing displayed. 


R161 Frame |With GDC set as above, adjust 
lower |for а gap at lower left-hand 
left- corner similar to gap at other 
hand  |corners of Frame being dis- 
corner |played. 
C213 Z pulse |With Display Scale set to 8K 
width |X 8K, monitor J8B-B with 
oscilloscope. Adjust C213 for 
0.5 us low time (0) pulse 
width. 
R215 | Z period |With GDC set as above, adjust 
R215 for 2 us between low 
pulses. 
Y Frame |With GDC set as above, moni- 
Amplitude|tor output of U55. Adjust for 
X Frame |With GDC set as above, moni- 
Amplitude|tor output of 0155, Adjust 
for trapezoidal waveform of 
4.00 volts amplitude. 
GC-1 | R106 | DC Offset |Adjust for +2.5 volts at J1B- 
Zero 127. 
verter. Requires special test 
fixture. 
GC-7 R84 | DC Offset |Adjust for +2.5 volts at J7B- 
Zero 127. 
R116 Match output of LSB D/A 
LSB/MSB |converter to MSB D/A con- 
ልርር-5 Y Position| Adjust for zero voltage be- 
6,7,8 tween ріп 4 and pin 6. 
R76 |XPosition|Adjust for zero voltage be- 
tween pin 1 and pin 3. 
Adjust for 1/4 screen shift. 
R82 Slant |Adjust for correct display 
slant. 


trapezoidal waveform of 4.00 

R136 D/A |Match output of LSB D/A 
verter. Requires special test 
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volts amplitude. 
LSB/MSB |converter to MSB D/A con- 
fixture. 
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PARTS LIST ABBREVIATIONS 


binding head brass 
binding head steel 
capacitor 

ceramic 
composition 
connector 
cathode-ray tube 
countersunk 

double end 
diameter 

division 

electrolytic 
electrolytic, metal cased 
electrolytic, metal tubular 
external 

focus and intensity 
flat head brass 
flat head steel 
fillister head brass 
fillister head steel 
height or high 
hexagonal 

hex head brass 
hex head steel 
hex socket brass 
hex socket steel 


inside diameter 


incandescent 


SE 

SN or S/N 
S or SW 
TC 

THB 

thk 


internal 

length or long 
metal 

mounting hardware 
outside diameter 
oval head brass 
oval head steel 
part of 

pan head brass 
pan head steel 
plastic 

paper, metal cased 
polystyrene 
precision 


paper, tubular 


paper or plastic, tubular, molded 


round head brass 
round head steel 
single end 

serial number 
switch 
temperature compensated 
truss head brass 
thick 

truss head steel 
tubular 

variable 

wide or width 


wire-wound 


PARTS ORDERING INFORMATION 


Replacement parts are available from or through your local Tektronix, Inc. Field 
Office or representative. 


Changes to Tektronix instruments are sometimes made to accommodate improved 
components as they become available, and to give you the benefit of the latest circuit 
improvements developed in our engineering department. It is therefore important, when 
ordering parts, to include the following information in your order: Part number, instrument 
type or number, serial ог model number, and modification number if applicable. 


If a part you have ordered has been replaced with a new or improved part, your 
local Tektronix, Inc. Field Office or representative will contact you concerning any change 


in part number. 


2000 
00 X 
*000-0000-00 


Use 000-0000-00 


SPECIAL NOTES AND SYMBOLS 
Part first added at this serial number 
Part removed after this serial number 


Asterisk preceding Tektronix Part Number indicates manufactured by 
or for Tektronix, Inc., or reworked or checked components. 


Part number indicated is direct replacement. 
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T4005/4201 


T4005/4201 


SECTION 4 
ELECTRICAL PARTS LIST 


Values are fixed unless marked Variable. 


Tektronix Serial/Model No. 

Ckt. No. Part No. Eff Disc Description 

CHASSIS 

Fan 

B4 119-0215-00 Fan, axial, 115 V, 13 W 

Capacitors 
Tolerance +20% unless otherwise indicated. 
CIO 290-0411-00 4200 uF Elect. 30 V --100%--10% 
C11 290-0482-00 65,000 uF Elect. 12 V +75% —10% 
C19 290-041 1-00 4200 uF Elect. 30 V +100% —10% 


Semiconductor Device, Diodes 


СЕТ *152-0274-00 Silicon Replaceable by 1N1200 
CR12 *152-0274-00 Silicon Replaceable by 1М1200 
CRI3 *152-0274-00 Silicon Replaceable by 1N1200 
СЕ14 *152-0274-00 Silicon i Replaceable by 1N1200 
CR24 152-0198-00 Silicon Rectifier MR 1032A, 200 V, PIV 
` Fuses 
Fl 159-0047-00 10A Fast-Blo 
F2 159-0021-00 2ል 3AG Бая-Во 
F3 159-0016-00 ТУ, ል ЗАС  Fast.Blo 
F11 159-0046-00 8A Fast-Blo 
Connectors 
J101 thru J106 131-0569-00 Receptacle, electrical, male w/25 female pin contact 
Transistors 
Q16 151-0507-00 Silicon controlled rectifier TO-3 2N3669 
Q?1 *151-0148-00 Silicon NPN ТО-66 Tek Spec 
Q23 *151-0148-00 Silicon NPN ТО-66 Tek Spec 
Q24 151-0275-00 Silicon NPN ТО-3 2N3771 
Q27 *151-0148-00 Silicon NPN ТО-66 Tek Spec 
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CHASSIS (cont) 


Tektronix Serial/Model No. 
Ckt. No. Part No. Eff Disc Description 


Resistor 
Resistors are fixed, composition, +10% unless otherwise indicated. 


R11 302-0471 -00 4700 ሃን W 


Switches 


Wired or Unwired 


S] 260-1179-00 Toggle POWER 

521 

531 

54 260-0336-00 Thermo-Cutout 150"፻ --5%9Ғ 
Transformer 

T4 *120-0677-00 Power 


Al CONTROL PANEL Circuit Board Assembly 


*670-0934-00 Complete Board 
Bulbs 
DS100A *150-0048-01 Incandescent, #683 selected 
DS100B *150-0048-01 Incandescent, #683 selected 
DS100C *150-0048-01 Incandescent, #683 selected 
DS100D *150-0048-01 Incandescent, #683 selected 
DS100E *150-0048-01 Incandescent, #683 selected 
ሀ5100፻ *150-0048-01 4 Incandescent, #683 selected 
DS100G *150-0048-01 Incandescent, #683 selected 
DS100H *150-0048-00 Incandescent, #683 selected 
DS100J *150-0048-01 Incandescent, #683 selected 
DS100K *150-0048-01 Incandescent, #683 selected 
DS100L *150-0048-01 Incandescent, #683 selected 
DS100M *150-0048-01 Incandescent, ‘#683 selected 
DS110A *150-0048-01 Incandescent, #683 selected 
DS110B *150-0048-00 Incandescent, #683 selected 
DS120A *150-0048-01 Incandescent, #683 selected 
DS120B *150-0048-01 Incandescent, ‘#683 selected 
DS120C *150-0048-00 Incandescent, #683 selected 


*See Mechanica! Parts List. Line Voltage Selector Body. 
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Ckt. No. 


051200 
DS120E 
р5130 
05135 
ሀ5140ል 


DS140B 
DS140C 
DS140D 
DS140E 
DS140F 


DS140G 
DS140H 
DS140J 
DS140K 
р51401 


DS140M 
DS140N 
DS140P 
DS140R 
DS140S 


DS145 
DS145 
05150 
05150 
05155 


05155 
р5160 
05160 
05165 
05170 


05175 
05180 
05185 
05190А 
DS190B 


р5190С 
DS190D 


Ф 


A1 


Tektronix 
Part No. 


*150-0048-01 
*150-0048-01 
*150-0048-0] 
*150-0048-01 
*150-0048-01 


*150-0048-01 
*150-0048-0] 
*150-0048-01 
*150-0048-01 
*150-0048-01 


*150-0048-01 
*150-0048-01 
*150-0048-01 
*150-0048-01 
*150-0048-01 


*150-0048-01 
*150-0048-01 
*150-0048-01 
*150-0048-01 
*150-0048-01 


150-0049-00 
*150-0049-01 
150-0049-00 
*150-0049-01 
150-0049-00 


*150-0049-01 

150-0049-00 
*150-0049-01 
*150-0048-01 
*150-0048-01 


*150-0048-01 
*150-0048-01 
*150-0048-01 
*150-0048-01 
*150-0048-00 


*150-0048-01 
*150-0048-01 


CONTROL PANEL Circuit Board Assembly (cont) 


Serial/Model No. 


Eff 


B010100 
B010128 
B010100 
B010128 
B010100 


B010128 
B010100 
B010128 


Disc 


Bulbs (cont) 


B010127 
B010127 


B010127 


B010127 


Incandescent, 
Incandescent, 
Incandescent, : 
Incandescent, : 
Incandescent, 


Incandescent, 
Incandescent, 
Incandescent, 
Incandescent, 
Incandescent, 


Incandescent, 
Incandescent, 
Incandescent, 
Incandescent, 
Incandescent, 


Incandescent, 
Incandescent, 
Incandescent, 
Incandescent, 
Incandescent, 


Incandescent, 
Incandescent, 
Incandescent, 
Incandescent, 
Incandescent, 


Incandescent, 
Incandescent, 
Incandescent, 
Incandescent, 
Incandescent, 


Incandescent, 
Incandescent, 
Incandescent, 
Incandescent, 
Incandescent, 


Incandescent, 
Incandescent, 
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Description 


# 683 selected 
#683 selected 
#683 selected 
#683 selected 
#683 selected 


#683 selected 
#683 selected 
#683 selected 
#683 selected 
#683 selected 


#683 selected 


#683 selected 
#683 selected 
#683 selected 
#683 selected 


#683 selected 
#683 selected 


3683 selected 


#683 selected 
#683 selected 


# 6835 


#6835 selected 


# 6835 


# 6835 selected 


# 6835 


#6835 selected 


#6835 


#6835 selected 


#683 selected 
#683 selected 


#683 selected 
#683 selected 
# 683 selected 
#683 selected 
#683 selected 


#683 selected 
#683 selected 
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Ckt. No. 


51002 
S110? 
S120? 
$125? 
S130? 


51352 
S140? 


S165? 
S170? 
$175? 


$180? 
$185? 
$190? 


Al CONTROL PANEL Circuit Board Assembly (cont) 


Tektronix Serial/Model No. 
Part No. Eff Disc Description 


Switches 


Wired or Unwired 


DISPLAY SCALE 
AUGMENT 
DISPLAY DEVICE 
SETUP 
OFFSET/SCALE 


ERASE 

SOFTWARE CONTROL-DISPLAY 
NUMBER 

READY 

FRAME 

LOCATE 


FAST 
HOME 
OFFSET 


A2 GC! MODE CONTROL Circuit Card Assembly 


*670-0916-00 Complete Card 


Capacitors 


Tolerance 220% unless otherwise indicated. 


C5 

C13 
C25 
C34 
C38 


C39 
C48 
C49 
C52 
Cé2 


C69 
C91 
C95 
C96 
C99 


283-0004-00 0.02 uF Cer 150 У 
283-0004-00 0.02 uF Cer 150 V 

283-0004-00 0.02 uF Сег 150У 

281-0550-00 120 pF Cer 500 V 10% 
290-0247-00 5.6 uF Elect. ሪሃ 

290-0267-00 1 pF Elect. 35 V 

283-0059-00 1 uF Cer 25V +80% —20% 
283-0059-00 1 uF Cer 25ү +80% —20% 
283-0004-00 0.02 pF Cer 150 V 

283-0189-00 0.1 uF Cer 400 V 

290-0267-00 1 pF Elect. 35 V 

290-0261-00 6.8 uF Elect. 35 V 

283-0067-00 0.001 uF Сег 200 V 10% 
283-0067-00 0.001 uF Cer 200 V 10% 
281-0523-00 100 pF Cer 350 V 


See Mechanical Parts List for replacement parts. 
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A2 GC] MODE CONTROL Circuit Card Assembly (cont) 


Tektronix Serial/Model No. 
Ckt. No. Part No. Eff Disc Description 


Capacitors (cont) 


C103 281-0518-00 47 pF Cer 500 V 

C15] 283-0059-00 l uF Cer 25V +80% —20% 
C152 283-0059-00 1 uF Cer 25۷ +80% --20% 
C153 283-0059-00 1 uF Cer 25V +80% —20% 


Semiconductor Device, Diodes 


CR20 *152-0075-00 Germanium Tek Spec 

CR36 *152-0185-00 Silicon Replaceable by 1N4152 

CR38 *152-0185-00 Silicon Replaceable by 1N4152 

CR40 *152-0075-00 Germanium Tek Spec 

CR66 *152-0185-00 Silicon Replaceable by 1N4152 

CR78 *152-0075-00 Germanium Tek Spec 

СК90 *152-0185-00 Silicon Replaceable by 1N4152 

CR98 *152-0185-00 Silicon Replaceable by 1N4152 

CR102 *152-0185-00 Silicon Replaceable by 1N4152 

СК104 *152-0185-00 | Silicon Replaceable by 1N4152 

VR148 152-0217-00 Zener IN756A 400 mW, 82 V, 4/,% 
Relays 

K38 148-0064-00 Resonant reed, spst, 5000, 5V 

K102 148-0064-00 Resonant reed, spst, 5000, 5У 

K104 148-0064-00 | Resonant reed, spst, 5000, 5V 


Transistors 


Q8 151-0254-00 Silicon NPN ТО-98 2N5308 
(318 151-0254-00 Silicon NPN TO-98 2N5308 
(326 15]-0254-00 Silicon NPN 10-98 2N5308 
Q32 151-0254-00 Silicon NPN ТО-98 2N5308 
Q44 151-0190-00 Silicon NPN ТО-92 2N3904 
Q56 151-0254-00 Silicon NPN ТО-98 2N5308 
Q62 151-0190-00 Silicon NPN ТО-92 2N3904 
Q82 151-0254-00 Silicon NPN ТО-98 2N5308 
Q84 151-0254-00 Silicon NPN ТО-98 2N5308 
Q86 151-0254-00 Silicon NPN TO-98 2N5308 
Q118 151-0254-00 Silicon NPN ТО-98 2N5308 
Q138 151-0254-00 Silicon NPN ТО-98 2N5308 
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A2 ОС1 MODE CONTROL Circuit Card Assembly (cont) 


Tektronix Serial/Model No. 
Ckt. No. Part No. Eff Disc Description 


Resistors 


Resistors are fixed, composition, +10% unless otherwise indicated. 


5R 316-0106-00 10 MQ VW 
R6 316-0101-00 1000 у, ሃሃ 
R8 316-0103-00 10 ko ТА”! 
R13 316-0106-00 10 ма. ሄ У/ 
R14 316-0101-00 100 9 ሄ Үү 
R18 316-0103-00 100 ГАТТ 
R20 315-0752-00 7580 VW 5% 
R25 316-0106-00 10 МО үу, W 
R26 316-0101-00 1000 ሂ ነ 
፳28 316-0103-00 10 ka у, М 
R32 316-0103-00 10 ka ТА?) 
R34 316-0103-00 10 kO ТА”) 
R36 316-0223-00 22 ka VW 
R37 316-0223-00 2280 у, Уу 
R40 315-0203-00 20 kQ Ч, W 5% 
R44 316-0103-00 10 ka у, ነ 
R46 315-0203-00 20 ka VAY 5%, 
R52 316-0106-00 томо у, М 
R53 316-0101-00 100 Q у, М 
R56 316-0103-00 10 ka ሃ Үү 
R60 316-0103-00 10 ka WW 
R62 316-0105-00 1 MO у, W 
R63 316-0103-00 10 ka у. М 
R65 316-0103-00 10 ka у. М 
R66 316-0223-00 22 kQ /,W 
R67 316-02230 2280 /, W 
R69 316-0153-00 15 КО у, ሃሃ 
R71 316-0103-00 10 ka у, ነ 
፪73 316-0102-00 тко у, ነ 
R76 316-0103-00 10 ko уу ነ 
R78 315-0752-00 7.5 ко М 5% 
R82 316-0103-00 токо VW 
R84 316-0103-00 1050 VW 
R86 316-0103-00 1050 у, М 
R87 316-0103-00 10ko У, ነ 
R88 31ሪ-0103-00 10 ka у, ነ 
R89 316-0223.00 2250 у, ነ 
R90 316-0223-00 2250 1, W 
R91 316-0153-00 1580 У, М 
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A2 ССІ MODE CONTROL Circuit Card Assembly (cont) 


Tektronix 
Part No. 


316-0103-00 
316-0103-00 
316-0223-00 
316-0223-00 
316-0223-00 


316-0223-00 
316-0103-00 
321-0612-01 
321-0612-07 
321-0612-01 


321-0925-07 
321-0184-00 
321-0181-00 
311-0900-00 
315-0304-00 


316-0471-00 
316-0100-00 
321-0219-00 
321-0631-01 
321-0626-01 


316-0102-00 
321-0612-01 
308-0658-00 
308-0659-00 
308-0660-00 


308-0661-00 
308-0662-00 
321-0368-00 
321-0631-01 
311-0863-00 


321-0227-00 
316-0102-00 
321-0308-00 
308-0663-00 
322-0682-06 


322-0683-09 
322-0684-09 
322-0684-09 
322-0684-00 
316-0682-00 


316-0102-00 
316-0100-00 
316-0102-00 
316-0100-00 


Serial/Model No. 


Eff 


B010100 
B020000 
B010100 


B020000 


Disc 


Resistors (cont) 


B019999 


B019999 


1080 
10 kQ 
22 kQ 
22 КО 
22 kQ 


22 k2 
1080 
5000 
5000 
5000 


501.50 
806 0 
7500. 

10 kQ, Var 
300 ко 


4700 
100 
1.87 ፪0 
12.5 kQ 
2.51 ፪0 


1 kQ 
500 Q 
4 kQ 
8 kQ 
16፪0 


32 ко 

64 kQ 

66.5 КО 
12.5 kQ 
5000, Var 


2.26 КО 
1kQ 

15.8 ka 
128 КО 
256 КО 


512kQ © 
1.024 МО, 
1.024 MQ 
1.024 MQ 
6.8 kQ 


1kQ 
100 
1 k2 
100 


Description 
Vy W 
Y, W 
/, W 
/, W 
/, W 
Y, W 
у, W 
VW Prec 
Vs W Prec 
Vs W Prec 
1% W Prec 
Y W Prec 
1% W Prec 
1, W 
/, W 
/, W 
1% W Prec 
VY, W Prec 
Vg W Prec 
1, W 
16 W Prec 
Yg W WW 
у, W WW 
Vs W WW 
1% W WW 
1% W WW 
Y W Prec 
Ya W Prec 
Уз W Prec 
AW 
Vs W Prec 
VW WW 
AW Prec 
WW Prec 
VY, W Prec 
VAM Prec 
VAN Prec 
ሃ ነሃ 
1⁄4 W 
YW 
AW 
V4 W 


Va % 
1/10% 
2% 
1/10% 
1% 
p 
57, 
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Ckt. No. 


U2 
U4 
ህሪ 
ሀ10 
012 


016 
026 
030 
U34 
U38 


U42 
U50 
U64 
066 
70 


980 
088 
096 
098 
0104 


0106 
0110 
0116 
0130 
0136 


А2 ССІ MODE CONTROL Circuit Card Assembly (cont) 


Tektronix Serial/Model No. 
Part No. Eff Disc Description 


Integrated Circuits 


156-0058-00 Hex. invert, Replaceable by T.I. SN7404N 

156-0043-00 Quad 2-input NOR gate. Replaceable by T. I. SN7402N 
156-0042-00 Dual J-K flip-flop. Replaceable by Т.І. SN7476N 
156-0058-00 Hex. invert. Replaceable by Т. 1. SN7404N 

156-0043-00 Quad 2-input NOR gate. Replaceable by ፐ. |. SN7402N 
156-0043-00 Quad 2-input NOR gate. Replaceable by Т.І. SN7402N 
156-0042-00 Dual J-K flip-flop. Replaceable by T.I. SN7476N 
156-0043-00 Quad 2-input NOR gate. Replaceable by Т. 1. SN7402N 
*155-0031-00 Quad timing logic, 16 pin DIP 

156-0081-00 Retriggerable monostable multivibrator. 

Replaceable by Fairchild 9601 

156-0030-00 Quad 2-input gate. Replaceable by T. І. SN7400N 
156-0036-00 Dual 4-input buffer. Replaceable by Т. 1. SN7440N 
156-0034-00 Dual 4-input gate. Replaceable by T. |. SN7420N 
156-0047-00 Triple 3-input gate. Replaceable by T.I. SN7410N 
156-0058-00 Hex. invert. Replaceable by Т. І. SN7404N 

156-0036-00 Dual 4-input buffer. Replaceable by T. I. SN7440N 
156-0030-00 Quad 2-input gate. Replaceable by T. І. SN7400N 
156-0036-00 Dual 4-input buffer. Replaceable by Т. |. SN7440N 
156-0036-00 Dual 4-input buffer. Replaceable by Т. I. 5М7440М 
156-0070-00 Op ampl. Replaceable by Raytheon ЁС4131 

156-0058-00 Hex. invert. Replaceable by T. |. SN7404N 

*155-0038-00 ሀ-ል converter 

156-0049-00 Op ampl. Replaceable by Fairchild uA741C 
*155-0038-00 D-A converter 

156-0049-00 Op ampl. Replaceable by Fairchild ፊልፖ41ር 

АЗ GCS & A4 GC6 SCALE & SECTOR Circuit Card Assembly 


*670-0917-00 


Complete Card 


Capacitors 
Tolerance ==20% unless otherwise indicated. 
€114 283-0065-00 0.001 uF Cer 100 V 5%, 
С116 283-0065-00 0.001 uF Cer 100V 5% 
ር136 283-0059-00 1 uF Cer 25V ተ80% --20% 
C139 283-0059-00 1 uF Cer 25V --80%--20% 
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АЗ GCS & А4 GC6 SCALE & SECTOR Circuit Card Assembly (cont) 


Tektronix Serial/Model No. 
Ckt. No. Part No. Eff Disc 


Semiconductor Device, Diodes 


CR40 *152-0185-00 Silicon 
CRI14 *152-0185-00 Silicon 
CRI16 *152-0185-00 Silicon 


Transistors 


612 151-0254-00 Silicon 
Q16 151-0254-00 Silicon 
Q20 151-0254-00 Silicon 
Q26 151-0254-00 Silicon 
Q34 151-0254-00 Silicon 
Q38 151-0254-00 Silicon 
Q40 151-0190-00 Silicon 
Q122 151-0254-00 Silicon 
Q124 151-0254-00 Silicon 
Resistors 


Resistors are fixed, composition, +10% unless otherwise indicated. 


R4 316-0102-00 1፪0 

R12 316-0103-00 10 ka 
R14 316-0102-00 1 ka 

R16 316-0103-00 10 ka 
R18 316-0102-00 1 ፳0 

፳20 316-0103-00 10 ko 
R22 316-0102-00 1 ko 

R26 316-0103-00 10 kQ 
R28 316-0102-00 тко 

R34 316-0103-00 10 kQ 
R36 316-0102-00 1kQ 

R38 316-0103-00 10 kQ 
R40 316-0103-00 10 kQ 
፳4] 316-0473-00 47 kQ 
R50 316-0122-00 1.2 kQ 
R54 316-0122-00 1.2፪0 
R58 316-0122-00 1.2 kQ 
R62 316-0122-00 1.2 kQ 
R64 316-0122-00 1.2 kQ 
R68 316-0122-00 1.2 kQ 


Description 


NPN 
NPN 
NPN 
NPN 
NPN 


NPN 
NPN 
NPN 
NPN 


Replaceable by 1N4152 
Replaceable by 1N4152 
Replaceable by 1N4152 


TO-98 2N5308 
TO-98 2N5308 
TO-98 2N5308 
TO-98 2N5308 
TO-98 2N5308 


TO-98 2N5308 
TO-92 2N3904 
TO-98 2N5308 
TO-98 2N5308 
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Ckt. No. 


R70 
R72 
R74 
R78 
R84 


R86 
R90 
R92 
R94 
R96 


R98 

8100 
К114 
፳115 
К116 


К117 
К122 
К124 
К125 


02 
U4 
ሀሪ 
U8 
ሀ10 


ሀ18 
U24 
U28 
U30 
U32 


U42 


U44 
U46 
U48 
U50 
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Tektronix 
Part No. 


316-0122-00 
316-0122-00 
316-0122-00 
316-0122-00 
316-0102-00 


316-0182-00 
316-0152-00 
316-0182-00 
315-0242-00 
316-0332-00 


316-0332-00 
316-0332-00 
316-0102-00 
316-0102-00 
316-0102-00 


316-0102-00 
316-0103-00 
316-0103-00 
316-0102-00 


156-0047-00 
156-0036-00 
156-0030-00 
156-0030-00 
156-0040-00 


156-0036-00 
156-0030-00 
156-0036-00 
156-0030-00 
156-0040-00 


156-0062-00 


156-0043-00 
156-0030-00 
156-0047-00 
156-0057-00 


Eff 


АЗ GCS & A4 СС6 SCALE & SECTOR Circuit Card Assembly (cont) 


Serial/Model No. 
Disc Description 


Resistors (cont) 


1.2kQ ሂ W 
1.2 kQ 1, W 
1.2 kQ 1, W 
1.2 kQ 1, W 
1 kQ 9 үү 
18 КО /, W 
1.5kQ VW 
1.8፪0 VW 
24 КО у, W 5% 
3.3 kQ у, W 
3.3 kQ у, М 
3.3 0 VW, W 
1ka /, W 
1 kQ y W 
1 kQ VW 
180 ሃሃ W 
100 у, W 
10 ka ሄ Үү 
1 ፳0 AW 


Integrated Circuits 


Triple 3-input gate. Replaceable by T. І. SN7410N 
Dual 4-input buffer. Replaceable by T. |. SN7440N 
Quad 2-input gate. Replaceable by Т. |. SN7400N 
Quad 2-input gate. Replaceable by Т. |]. SN7400N 
Quad latch. Replaceable by Т. |. SN7475N 


Dual 4-input buffer. Replaceable by Т. І. SN7440N 
Quad 2-input gate. Replaceable by T. I. SN7400N 
Dual 4-input buffer. Replaceable by Т.І. SN7440N 
Quad 2-input gate. Replaceable by Т.І. SN7400N 
Quad latch. Replaceable by T.I. SN7475N 


Quad 2-input exclusive OR gate TTL. 

Replaceable by T.I. SN7486N 

Quad 2-input NOR gate. Replaceable by Т.І. SN7402N 
Quad 2-input gate. Replaceable by Т.І. SN7400N 
Triple 3-input gate. Replaceable by T. |. SN7410N 
Quad 2-input NAND gate w/open coll. 

Replaceable by T. 1. SN7401N 


Ckt. No. 


U52 
U54 
U56 
U58 
960 


062 
ህሪ4 
ህሪሪ 
U68 
U70 


U72 
U74 
U76 
U78 
U80 


U82 
U84 
U86 


U88 
U90 
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АЗ GCS & А4 GC6 SCALE & SECTOR Circuit Card Assembly (cont) 


Tektronix 
Part No. 


156-0057-00 
156-0057-00 
156-0057-00 
156-0057-00 


156-0057-00 


156-0057-00 
156-0057-00 
156-0057-00 
156-0057-00 
156-0057-00 


156-0057-00 
156-0057-00 
156-0057-00 
156-0057-00 


156-0057-00 


156-0057-00 
156-0057-00 
156-0057-00 


156-0058-00 
156-0057-00 


156-0057-00 
156-0057-00 
156-0057-00 
156-0057-00 
156-0058-00 


Serial/Model No. 


Eff 


Disc 


Description 


Integrated Circuits (cont) 


Quad 2-input NAND gate w/open 
Replaceable by T.I. SN7401N 
Quad 2-input NAND gate w/open 
Replaceable by Т.І. SN7401N 
Quad 2-input NAND gate w/open 
Replaceable by Т. І. SN7401N 
Quad 2-input NAND gate w/open 
Replaceable by T. |. SN7401N 
Quad 2-input NAND gate w/open 
Replaceable by Т. |. SN7401N 


Quad 2-input NAND gate w/open 
Replaceable by Т.!. SN7401N 
Quad 2-input. NAND gate w/open 
Replaceable by Т. І. SN7401N 
Quad 2-input NAND gate w/open 
Replaceable by Т.І. SN7401N 
Quad 2-input NAND gate w/open 
Replaceable by T. |. SN7401N 
Quad 2-input NAND gate w/open 
Replaceable by T. |. SN7401N 


Quad 2-input NAND gate w/open 
Replaceable by Т.1. SN7401N 
Quad 2-input NAND gate w/open 
Replaceable by T.I. SN7401N 
Quad 2-input NAND gate w/open 
Replaceable by T.I. SN7401N 
Quad 2-input NAND gate w/open 
Replaceable by Т.І. SN7401N 
Quad 2-input NAND gate w/open 
Replaceable by Т.І. SN7401N 


Quad 2-input NAND gate w/open 
Replaceable by Т.І. SN7401N 
Quad 2-input NAND gate w/open 
Replaceable by Т. І. SN7401N 
Quad 2-input NAND gate w/open 
Replaceable by T. I. SN7401N 


Hex. invert. Replaceable by T. I. SN7404N 


Quad 2-input NAND gate w/open 
Replaceable by Т.І. SN7401N 


coll. 
coll. 
coll. 
coll. 


coll. 


coll. 
coll. 
coll. 
coll. 


coll. 


coll. 
coll. 
coll. 
coll. 


coll. 


coll. 
coll. 


coll. 


coll. 


Quad 2-input NAND gate w/open coll. 


Replaceable by Т.І. SN7401N 


Quad 2-input NAND gate w/open coll. 


Replaceable by T.I. SN7401N 
Quad 2-input NAND gate w/open 
Replaceable by T. |. SN7401N 
Quad 2-input NAND gate w/open 
Replaceable by T.I. SN7401N 


Hex. invert. Replaceable by Т.І. S. 


coll. 


coll. 


.7404N 
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АЗ GCS & А4 GC6 SCALE & SECTOR Circuit Card Assembly (cont) 


Tektronix Serial/Model No. 
Ckt. No. Part No. Eff Disc Description 


Integrated Circuits (cont) 


U102 156-0030-00 Quad 2-input gate. Replaceable by T.I. SN7400N 

U104 156-0043-00 Quad 2-input gate. Replaceable by T.l. SN7402N 

U108 156-0043-00 Quad 2-input gate. Replaceable by ТА. SN7402N 
(110 156-0030-00 Quad 2-input gate. Replaceable by T.I. SN7400N 
112 156-0035-00 8-input gate. Replaceable by ТІ. SN7430N 

0114 156-0035-00 8-input gate. Replaceable by ТІ. SN7430N 

0116 156-0034-00 Dual 4-input gate. Repaceabe Бу ፐ. |. SN7420N 

0118 156-0035-00 8-input gate. Replaceable by ТІ. SN7430N 

ሀ120 156-0043-00 Quad 2-input NOR gate. Replaceable by Т. |. SN7402N 
U126 156-0047-00 Triple 3-input gate. Replaceable by Т. |. SN7410N 
0128 156-0030-00 Quad 2-input gate. Repaceable by Т. І. SN7400N 
ሀ130 156-0058-00 Hex. invert. Replaceable by T. |. SN7404N 

U132 156-0043-00 Quad 2-input NOR gate. Replaceable by T.I. SN7402N 
U134 156-0035-00 8-input gate. Replaceable by T |. SN7430N 

U136 156-0035-00 8-input gate. Replaceable by ፲ |. SN7430N 


А5 ССЗ ል Аб GC5 POSITION REGISTER Circuit Card Assembly 
*670-0918-00 Complete Card 


Capacitors 


Tolerance --209, unless otherwise indicated. 


C20 281-0523-00 100 pF Cer 350 V 

C46 281-0523-00 100 pF Cer 350У 

С106 283-0059-00 1 uF Cer 25 V +80% --20% 

ር108 283-0059-00 1 uF Cer 25 V +80% --20% 
Resistors 


Resistors are fixed, composition, 10% unless otherwise indicated. 


R2 316-0472-00 47 у, W 
R4 316-0472-00 4.7 КО VW 
R20 321.0289-00 10 ko % ነ Prec 1% 
R32 316-0102-00 тко 'ሂ W 
R45 316-0102-00 тко ሃሂ W 
R46 321-0289-00 токо Ye ነ Ргес 1%, 
R76 316-0102-00 тко У 
R104 316-0102-00 1 ko үу, W 
R105 316-0102-00 тко Ч, ነ 
Ё106 316-0102-00 1kQ Үү, W 


ж 
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A5 GC3& ልፅ GC5 POSITION REGISTER Circuit Card Assembly (cont) 


Tektronix Serial/Model No. 
Ckt. No. Part No. Eff Disc Description 


Resistors (cont) 


К107 316-0102-00 1 kQ VY, W 
R108 316-0102-00 1 kQ Y W 
R109 316-0102-00 1 ፪0 VY, W 
R110 316-0102-00 тко AW 


Integrated Circuits 


U2 156-0043-00 Quad 2-input NOR gate. Replaceable by Т.1. SN7402N 
U4 156-0030-00 Quad 2-input gate. Replaceable by ፐ. |. SN7400N 
ህሪ 156-0047-00 Triple 3-input gate. Replaceable by T. |. SN7410N 
U8 156-0047-00 Triple 3-input gate. Replaceable by Т. 1. SN7410N 
010 156-0043-00 Quad 2-input NOR gate. Replaceable Бу T.1. SN7402N 
U12 156-0036-00 Dual 4-input buffer. Replaceable by T. І. SN7440N 
(4 156-0036-00 Dual 4-input buffer. Replaceable by Т. |]. SN7440N 
ሀ18 156-0030-00 Quad 2-input gate. Replaceable by T. |. SIN7400N 
U20 156-0081-00 Retriggerable monostable multivibrator. 
Replaceable by Fairchild 9601 
U22 156-0047-00 ; Triple 3-input gate. Replaceable by Т.І. SN7410N 
U24 156-0034-00 Dual 4-input gate. Replaceable by Т. І. SN7420N 
U26 156-0058-00 Hex. invert. Replaceable by T. |. SN7404N 
U28 156-0042-00 Dual J-K flip-flop. Replaceable by T. 1. SN7476N 
U30 156-0047-00 Triple 3-input gate. Replaceable by Т. І. SN7410N 
U32 156-0047-00 Triple 3-input gate. Replaceable by T.I. SN7410N 
U34 156-0043-00 Quad 2-input NOR gate. Replaceable by T.!. SN7402N 
U36 156-0058-00 Hex. invert. Replaceable by T. |. SN7404N 
U38 156-0040-00 Quad latch. Replaceable by T.I. SN7475N 
U40 156-0040-00 Quad latch. Replaceable by Т. |. SN7475N 
U42 156-0043-00 Quad 2-input NOR gate. Replaceable by [. |. SN7402N 
U44 156-0030-00 Quad 2-input gate. Replaceable by Т. |. SN7400N 
046 156-0081-00 Retriggerable monostable multivibrator. 
Replaceable by Fairchild 9601 
U48 156-0030-00 Quad 2-input gate. Replaceable by T. |. 5М7400М 
U50 156-0043-00 Quad 2-input NOR gate. Replaceable by T. |]. SN7402N 
U52 156-0047-00 Triple 3-input gate. Replaceable by T. I. SN7410N 
U54 156-0030-00 Quad 2-input gate. Replaceable by T. I. SN7400N 
ህ56 156-0034-00 Dual 4-input gate. Replaceable by Т. 1. SN7420N 
U58 156-0035-00 8-input gate. Replaceable by Т. |. SN7430N 
060 156-0030-00 Quad 2-input gate. Replaceable by T.I. SN7400N 
ህሪ2 156-0035-00 8-input gate. Replaceable by Т.І. SN7430N 
ህሪ4 156-0030-00 Quad 2-input gate. Replaceable by T. |. SN7400N 
066 156-0042-00 Dual J-K flip-flop. Replaceable by T. 1. SN7476N 
U68 156-0047-00 Triple 3-input gate. Replaceable by Т. І. SN7410N 
u70 156-0047-00 Triple 3-input gate. Replaceable by Т.1. SN7410N 
U72 156-0042-00 Dual J-K flip-flop. Replaceable by T. 1. SN7476N 
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Ckt. No. 


U74 
U76 
U78 
U80 
U82 


U84 
U88 
U90 
U92 
U94 


096 
098 
0100 
0102 
0104 


0106 
0108 


Tolerance +20% unless otherwise indicated. 


C9 

ርገ4 
C33 
C35 
C37 


C39 
C46 
C48 
C49 
C59 


Tektronix 
Part No. 


156-0047-00 
156-0047-00 
156-0042-00 
156-0047-00 
156-0047-00 


156-0042-00 
156-0030-00 
156-0047-00 
156-0047-00 
156-0042-00 


156-0047-00 
156-0042-00 
156-0047-00 
156-0030-00 
156-0047-00 


156-0042-00 
156-0042-00 


Serial/Model No. 


Eff 


Disc 


А5 ССЗ & ልፅ СС5 POSITION REGISTER Circuit Card Assembly (cont) 


Description 


Integrated Circuits (cont) 


Triple 3-input gate. Replaceable by T. 1. SN7410N 
Triple 3-input gate. Replaceable by T. І. SN7410N 
Dual J-K flip-flop. Replaceable by T. 1. SN7476N 

Triple 3-input gate. Replaceable by T. I. SN7410N 
Triple 3-input gate. Replaceable by Т. |. SN7410N 


Dual J-K flip-flop. Replaceable by Т. |. SN7476N 
Quad 2-input gate. Replaceable by T. |. SN7400N 
Triple 3-input gate. Replaceable by T.I. SN7410N 
Triple 3-input gate. Replaceable by Т. І. SN7410N 
Dual J-K flip-flop. Replaceable by Т. |. SN7476N 


Triple 3-input gate. Replaceable by Т. I. SN7410N 
Dual J-K flip-flop. Replaceable by Т. І. SN7476N 

Triple 3-input gate. Replacebale by Т. I. SN7410N 
Quad 2-input gate. Replaceable by T. |. SN7400N 
Triple 3-input gate. Replaceable by Т. І. SN7410N 


Dual J-K flip-flop. Replaceable by T.I. SN7476N 
Dual J-K flip-flop. Replaceable by ፐ. |]. SN7476N 


A7 СС4 OFFSET REGISTER 8. LOADER Circuit Card Assembly 


*670-0919-00 


283-0128-00 
283-0128-00 
283-0119-00 
283-0128-00 
283-0128-00 


283-0128-00 
283-0059-00 
283-0059-00 
283-0059-00 
283-0128-00 


283-0128-00 


Complete Card 


Capacitors 

100 pF Cer 500 V 5% 
100 pF Cer 500 V 5% 
2200 pF Cer 200У 5% 
100 pF Сег 500 V 5% 
100 pF Cer 500 V 5% 
100 pF Cer 500 V 5% 
1 ዕዮ Cer 25V +80% —20% 
1 pF Cer 25V +80% --20%ሄ 
1 uF Cer 25V +80% —20% 
100 pF Cer 500 V 55 
100 pF Cer 500 V 55 

Ф 


Ckt. No. 


CR6 

СВТ 
CR22 
CR25 
CR28 


CR31 
CR50 
CR53 
CR56 


Resistors are fixed, composition, --10% unless otherwise indicated. 


R6 
87 
R9 
RI1 
R12 


R14 
R22 
R23 
R25 
R26 


R28 
R29 
R31 
R32 
R33 


R35 
R37 
R39 
R50 
R51 


R53 
R54 
R56 
R57 
R59 


R61 
R150 
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A7 GC4 OFFSET REGISTER & LOADER Circuit Card Assembly (cont) 


Tektronix Serial/Model No. 
Part No. Eff Disc 


Semiconductor Device, Diodes 


*152-0185-00 
*152-0185-00 
*152-0185-00 
*152-0185-00 
*152-0185-00 


*152-0185-00 
*152-0185-00 
*152-0185-00 
*152-0185-00 


Resistors 


316-0223-00 
316-0223-00 
321-0289-00 
316-0223-00 
316-0223-00 


321-0289-00 
316-0223-00 
316-0223-00 
316-0223-00 
316-0223-00 


316-0223-00 
316-0223-00 
316-0223-00 
316-0223-00 
316-0103-00 


321-02892-00 
321-0289-00 
321-0289-00 
316-0223-00 
316-0223-00 


316-0223-00 
316-0223-00 
316-0223-00 
316-0223-00 
321-0289-00 


321-0289-00 
316-0102-00 
316-0102-00 
316-0102-00 


Silicon 
Silicon 
Silicon 
Silicon 
Silicon 


Silicon 
Silicon 
Silicon 
Silicon 


22 КО. 
22 kQ 
10 ka 
22 kQ 
22 kQ 


10 kQ 
22 КО 
22 КО, 
22 КО. 
22kQ 


22 kQ 
2280 
22 КО 
22 kQ 
10 ko 


10 ka 
1080 
10 ko 
220 
22 kQ 


22 kO 
22 КО. 
22 kQ 
22kQ 
1080 


100 
тко 
1kQ 
тко 


Description 


ሃነ 
ሃ ҮҮ 
Ye М 
AN 
ሃ W 


ሃነ 
ሃላ 
ሃካ 
үү W 
ሃካ 


ሃካ 
% W 
NW 
1 n W 
ሃካ 


Ye М 
Ye М 
Ye W 
ፊላ 
A W 


Ya W 
VY, W 
V4 W 
у, W 
ሃኔ W 


Үз W 
AW 
% W 
Ya W 


Replaceable 
Replaceable 
Replaceable 
Replaceable 
Replaceable 


Replaceable 
Replaceable 
Replaceable 
Replaceable 


Prec 


Prec 


Prec 
Prec 
Prec 


Prec 


Prec 


by 
by 
by 
by 
by 


by 
by 
by 
by 


1N4152 
1N4152 
1N4152 
1N4152 
1N4152 


1N4152 


1N4152 
1N4152 
1N4152 


1% 


1% 


1% 


1% 
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A7 GC4 OFFSET REGISTER & LOADER Circuit Card Assembly (cont) 


| Tektronix Serial/Model No. 
Ckt. No. Part No. Eff Disc Description 


Integrated Circuits 


U2 156-0030-00 Quad 2-input gate. Replaceable by Т. I. SN7400N 
04 156-0030-00 Quad 2-input gate. Replaceable by Т.1. SN7400N 
(14 *155-0031-00 Quad timing logic, 16 pin DIP 
ሀ]ሪ 156-0043-00 Quad 2-input NOR gate. Replaceable Бу Т. I. SN7402N 
(18 156-0036-00 Dual 4-input buffer. Replaceable Бу T. |. SN7440N 
U20 156-0034-00 Dual 4-input gate. Replaceable by T. |. SN7420N 
U36 *155-0031-00 Quad timing logic, 16 pin DIP 
U40 156-0058-00 Hex. invert. Replaceable by T. І. SN7404N 
U42 156-0036-00 Dual 4-input buffer. Replaceable by Т.1. SN7440N 
U44 156-0042-00 Dual J-K flip-flop. Replaceable ከሃ T. I. SN7476N 
U46 156-0040-00 Quad latch. Replaceable by T.l. SN7475N 
U48 156-0047-00 Triple 3-input gate. Replaceable by T. I. SN7410N 
ህሪ4 156-0040-00 Quad latch. Replaceable by T.l. SN7475N 
U66 156-0040-00 Quad latch. Replaceable Бу T.I. SN7475N 
U68 156-0043-00 Quad 2-input NOR gate. Replaceableby Т. І. SN7402N 
U70 156-0043-00 Quad 2-input NOR gate. Replaceableby Т. |. SN7402N 
U72 156-0043-00 Quad 2-input NOR gate. Replaceableby Т. |. SN7402N 
U74 156-0043-00 Quad 2-input NOR gate. Replaceableby Т. І. SN7402N 
U76 156-0043-00 Quad 2-input NOR gate. Replaceableby Т. 1. SN7402N 
U78 156-0042-00 Dual J-K flip-flop. Replaceable by T. |. SN7476N 
080 156-0047-00 Triple 3-input gate. Replaceable by Т.1. SN7410N 
U82 156-0030-00 Quad 2-input gate. Replaceable by Т. І. SN7400N 
U84 156-0042-00 Dual J-K flip-flop. Replaceable by T. |. SN7476N 
086 156-0047-00 Triple 3-input gate. Replaceable by Т. |. 5374103 
088 156-0047-00 Triple 3-input gate. Replaceable Бу Т. І. 5374103 
090 156-0042-00 Dual J-K flip-flop. Replaceable Бу T. |. SN7476N 
U92 156-0030-00 Quad 2-input gate. Replaceable by Т. І. SN7400N 
U94 156-0047-00 Triple 3-input gate. Replaceable by Т. |. SN7410N 
U96 156-0042-00 Dual J-K flip-flop. Replaceable by Т. І. SN7476N 
U98 156-0047-00 Triple 3-input gate. Replaceable by Т. І. SN7410N 
U100 156-0042-00 Dual J-K flip-flop. Replaceable by T. |. SN7476N 
U102 156-0037-00 Dual 2 wide 2-input and-or-invert gate. 

Replaceable by Т. I. SN7451N 
U104 156-0037-00 Dual 2 wide 2-input and-or-invert gate. 

Replaceable by T. 1. SN7451N 
0106 156-0037-00 Dual 2 wide 2-input and-or-invert gate. 

Replaceable by Т. І. SN7451N 
U108 156-0037-00 Dual 2 wide 2-input and-or-invert gate. 


Replaceable by ፐ. |. SN7451N 


9110 156-0037-00 Г Dual 2 wide 2-input and-or-invert gate. 
Replaceable by T. |. SN7451N 
0112 156-0040-00 Quad latch. Replaceable by 1... SN7475N 
0114 156-0040-00 Quad latch. Replaceable by Т.І. SN7475N 
0116 156-0043-00 Quad 2-input NOR gate. Replaceableby Т. І. SN7402N 
0118 156-0043-00 Quad 2-input NOR gate. Replaceableby T. |. SN7402N 
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A7  GC4 OFFSET REGISTER & LOADER Circuit Card Assembly (cont) 


Tektronix Serial/Model No. 
Ckt. No. Part No. Eff Disc Description 


Integrated Circuits (cont) 


U120 156-0043-00 Quad 2-input NOR gate. Replaceable by T.l. SN7402N 
U122 156-0043-00 Quad 2-input NOR gate. Replaceable by T.l. SN7402N 
ሀ124 156-0042-00 Dual J-K flip-flop. Replaceable by Т.1. SN7476N 
0126 156-0047-00 Triple 3-input gate. Replaceable by Т.!. SN7410N 
U128 156-0030-00 Quad 2-input gate. Replaceable by Т. І. SN7400N 
U130 156-0042-00 Dual J-K flip-flop. Replaceable by T. |. SN7476N 
U132 156-0047-00 Triple 3-input gate. Replaceable by T. І. SN7410N 
U134 156-0047-00 Triple 3-input gate. Replaceable by Т. |. SN7410N 
0136 156-0042-00 Dual J-K flip-flop. Replaceable by Т. |. SN7476N 
0138 156-0030-00 Quad 2-input gate. Replaceable by T. І. SN7400N 
U140 156-0047-00 Triple 3-input gate. Replaceable by Т. І. SN7410N 
U142 156-0042-00 Dual J-K flip-flop. Replaceable by T. |. SN7476N 
U144 156-0047-00 Triple 3-input gate. Replaceable by ፐ. |. SN7410N 
U146 156-0037-00 Dual 2 wire 2-input and-or-invert gate. 

Replaceable by T.I. SN7451N 
U148 156-0037-00 Dual 2 wire 2-input and-or-invert gate. 


Replaceable by Т. І. SN7451N 


U150 156-0037-00 Dual 2 wire 2-input and-or-invert gate. 


Replaceable by Т. |. SN7451N 
U152 156-0037-00 Dual 2 wire 2-input and-or-invert gate. 


Replaceable by Т.І. SN7451N 


А8 СС7 Z AXIS CONTROL & D/A CONVERTER Circuit Card Assembly 
*670-0920-00 Complete Card 


Capacitors 


Tolerance +20% unless otherwise indicated. 


C3 283-0211-00 0.1 uF Cer 200 V 10% 
C24 281 -0580-00 470 pF Cer 500 V 10% 
C27 283-0110-00 0.005 uF Cer 150 V 
C28 283-0110-00 0.005 uF Cer 150 V 
C31 283-0065-00 0.001 uF Cer 100 Y 5% 
C34 283-0065-00 0.001 uF Cer 100 V 5% 
C40 283-0065-00 0.001 uF Cer 100 V 5% 
C43 283-0065-00 0.001 uF Cer 100 V 5% 
ር5] 281-0523-00 100 pF Cer 350 V 
C58 281-0552-00 25 pF Cer 500 V 
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Ckt. No. 


C60 
C64 
C65 
C75 
C79 


C81 

C131 
C132 
C133 


CRI 

CR26 
CR28 
CR31 
CR34 


CR41 
CR43 
CR48 
CR61 
CR72 


CR80 
CR82 
VR128 


K80 
K82 


Q10 
Q18 
Q54 
062 
Q66 


Q70 
Q78 
Q98 
Q118 
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Tektronix 
Part No. 


283-0189-00 
281-0523-00 
283-0190-00 
283-0164-00 
283-0059-00 


281-0518-00 
283-0059-00 
283-0059-00 
283-0059-00 


*152-0185-00 
*152-0185-00 
*152-0185-00 
*152-0185-00 
*152-0185-00 


*152-0185-00 
*152-0185-00 
*152-0185-00 
*152-0185-00 
*152-0185-00 


*152-0185-00 
*152-0185-00 
152-0217-00 


148-0064-00 
148-0064-00 


151-0254-00 
151-0207-00 
151-0223-00 
151-0254-00 
151-0190-00 


151-0207-00 
151-0254-00 
151-0254-00 
151-0254-00 





Serial/Model No. 
Disc 


Capacitors (cont) 


0.1 uF 
100 pF 


0.47 uF 


2.2 uF 
1 uF 


47 pF 
1 uF 
ТАР 
1 uF 


Semiconductor Device, Diodes 


Silicon 
Silicon 
Silicon 
Silicon 
Silicon 


Silicon 
Silicon 
Silicon 
Silicon 
Silicon 


Silicon 
Silicon 
Zener 


Relays 


Description 

Cer 400 V 
Cer 350 V 
Cer 50V 
Cer 25 V 
Cer 25V 
Cer 500 V 
Cer 25 V 
Cer 25V 
Cer 25 ү 


Replaceable by 
Replaceable by 
Replaceable by 
Replaceable by 
Replaceable by 


Replaceable by 
Replaceable by 
Replaceable by 
Replaceable by 
Replaceable by 


Replaceable by 
Replaceable by 


A8 СС7 7 AXIS CONTROL 8 D/A CONVERTER Circuit Card Assembly (cont) 


5% 
+80%—20% 


+80% —20% 
+80% —20% 
+80% —20% 


1N4152 
1N4152 
1N4152 
1N4152 
1N4152 


1N4152 
1N4152 
1N4152 
1N4152 
1N4152 


1N4152 
1N4152 


1М756А 400mW, 82V, 5% 


Resonant reed, spst, 500 0, 5V 
Resonant reed, spst, 5000, 5V 


Transistors 


Silicon 
Silicon 
Silicon 
Silicon 
Silicon 


Silicon 
Silicon 
Silicon 
Silicon 


NPN 
NPN 
NPN 
NPN 
NPN 


NPN 
NPN 
NPN 
NPN 


TO-98 2N5308 
TO-98 2N3415 
TO-18 2N4275 
TO-98 2N5308 
TO-92 2N3904 


TO-98 2N3415 
TO-98 2N5308 
TO-98 2N5308 
TO-98 2N5308 


A8 СС7 7 AXIS CONTROL & D/A CONVERTER Circuit Card Assembly (cont) 


Tektronix Serial/Model No. 
Ckt. No. Part No. Eff Disc 


Resistors 


Resistors are fixed, composition, 2-10% unless otherwise indicated. 


RI 316-0223-00 22 ka 
Ё2 316-0223-00 22 kO 
R3 321.0414-00 200 kQ 
R10 316-0103-00 10 ka 
R12 316-0103-00 10 ka 
R13 316-0103-00 10 ka 
RIA 316-0103-00 10 ka 
R15 316-0103-00 10 ka 
R17 316-0102-00 тко 
R18 316-0103-00 10 ka 
RI9 316-04720 47 kO 
R20 316-0472-00 47 КО 
R22 316-0472-00 4780 
R24 316-0101-00 1000 
R26 316-0392-00 39 ко 
Ё27 315-0512-00 5.1 kO 
R28 316-0392-00 39 kO 
Ё29 315-0512-00 5.1 КО 
R31 316-0102-00 ] kO 
R32 316-0102-00 1 ко 
R34 316-0102-00 1 ко 
፳35 316-0102-00 110 
ЁЗ7 316-0102-00 тко 
R40 316-0102-00 | тко 
ВАТ 316-0102-00 тко 
R43 316-0102-00 ] 80 
R46 316-0222-00 2.2 kO 
R48 316-02230 22 kO 
R49 316-02230 22 ко 
R51 321-0261-00 5.11 ፪0 
R54 316-0103-00 1080 
R58 316-0103.00 10 ko 
R60 316-0103-00 10 ka 
Ré] 316-0103-00 10 kO 
R42 316-0102-00 тко 
R63 316-0223-00 22፪0 
864 321-0289-00 10 ka 
R65 316-0153-00 15ko 
R66 316-0103-00 1050 
R68 316-0222-00 2.2 ко 
e 


Electrical Parts List —T4005/4201 


Description 


JW 
уд W 
1% W 
VW 
NW 


VW 
NW 
ሃካ 
AW 
AW 


NW 
AW 
NW 
uw 
ሃካ 


/W 


ነሃ ነሉ ' 


Ма W 
AW 
ሃ W 


AW 
/W 
ሃላ 
ሃላ 
ሃነ 


ሃላ 
VW 
VW 
NW 
Ye ነት 


AW 
y, W 
VW 
VW 
ሃ ҮҮ 


JW 
ሃላ 
AN 
VW 
AW 


Prec 


Prec 


Prec 


1% 


5% 
5% 


1% 


1% 
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Ckt. No. 


፳69 
870 
872 
873 
875 


R78 
R80 
R80 
R81 
R81 


R82 
R83 
R84 
R85 
R86 


R88 
R93 
R95 
R96 
R97 


R98 

R100 
R101 
R102 
R103 


R104 
R113 
R115 
R116 
R117 


R118 
R119 
R12} 
R122 
R123 


R124 
R125 
R126 
R128 
R130 


R131 
R133 
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Tektronix 
Part No. 


316-0222-00 
316-0102-00 
316-0223-00 
316-0223-00 
315-0204-00 


316-0103-00 
321 -0612-01 
321-0612-07 
321-0612-01 
321-0925-07 


321 -0184-00 
321-0181-00 
311-0900-00 
315-0304-00 
316-0471-00 


316-0100-00 
321-0219-00 
321-0631-01 
321-0626-01 
316-0102-00 


321-0612-01 
308-0658-00 
308-0659-00 
308-0660-00 
308-0661 -00 


308-0662-00 
321-0368-00 
321-0631-01 
311-0863-00 
321-0227-00 


316-0102-00 
321-0308-00 
308-0663-00 
322-0682-06 
322-0683-09 


322-0684-09 
322-0684-09 
322-0684-09 
316-0682-00 
316-0102-00 


316-0100-00 
316-0100-00 


Serial/Model No. 


Eff 


B010100 
B020000 
B010100 
B020000 


Disc 


Resistors (cont) 


B019999 
B019999 


2.2 kQ 
1 kQ 
22 КО. 
22 КО, 
200 kQ 


1080 
5000 
5000 
5000 
501.5 0 


806 0 
7500 
ТОКО, Var 
300 ко 
4700 


100 
1.87 КО 
12.5 kQ 
2.51 kQ 
180 


5000 
4፪0 
8ko 
16 ka 
32 ka 


64 kQ 

66.5 КО 
12.5 kQ 
500 О, Var 
2.26 КО 


1፪፳0 

15.8 КО 
128 0 
256 КО 
512 Ко 


1.024 MQ 
1.024 МО 
1.024 МО 
6.8 kQ 
тко 


100 
100 


A8 СС7 Z AXIS CONTROL & D/A CONVERTER Circuit Card Assembly (cont) 


Description 

ሃራ W 

V4 ነ 

ሃ W 

ሃ ነ 

V4 W 

V4 ҮҮ 

1% W Prec 
1% W Prec 

1% W Prec 
Vs W Prec 

Vs W Prec 

Vg W Prec 

/W 

Y ነ 

AW 

Ve W Prec 

Va W Prec 

Ya W Prec 

у, W 

VW Prec 

Va W WW 
Vs W WW 
Va W WW 
1% W WW 
Уз W WW 
1% W Prec 

1% W Prec 

ሄ W Prec 

ሃ W 

Y W Prec 

ገፈ W WW 
AW Prec 

1⁄4 W Prec 

ሄ МУ Prec 

ሄ ላላ Prec 

у W Prec 

1, W 

Vs W 

ሃነ 

AW 
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A8 СС7 7 AXIS CONTROL & D/A CONVERTER Circuit Card Assembly (cont) 


Tektronix Serial/Model No. 
Ckt. No. Part No. Eff Disc Description 


Integrated Circuits 


U2 *155-0031-00 Quad timing logic, 16 pin DIP 

ሀ4 156-0034-00 Dual 4-input gate. Replaceable by T. І. SN7420N 

ህፅ 156-0030-00 Quad 2-input gate. Replaceable by Т. І. SN7400N 

U8 156-0058-00 Hex invert. Replaceable by Т. 1. SN7404N 

U12 156-0058-00 Hex invert. Replaceable by Т.1. SN7404N 

U14 156-0043-000 Quad 2-input NOR gate. Replaceable by Т. І. SN7402N 
U16 156-0036-00 Dual 4-input buffer. Replaceable by Т. I. SN7440N 

U20 156-0030-00 Quad 2-input gate. Replaceable by Т. |. SN7400N 

U24 156-0047-00 Triple 3-input gate. Replaceable by T. І. SN7410N 

U26 156-0030-00 Quad 2-input gate. Replaceable Бу T. |. SIN7400N 

U28 156-0047-00 Triple 3-input gate. Replaceable by T. I. 5М7410М . 
044 156-0043-00 Quad 2-input NOR gate. Replaceable by T. |. SN7402N 
046 156-0030-00 Quad 2-input gate. Replaceable by Т. І. SN7400N 

U56 156-0043-00 Quad 2-input NOR gate. Replaceable by T. |. SN7402N 
U58 156-0081-00 Retriggerable monostable multivibrator. 


Replaceable by Fairchild 9601 


U60 156-0061-00 BCD to dec decoder. Replaceable by Т.І. SN7442N 

U64 156-0081 -00 Retriggerable monostable multivibrator. 
Replaceable by Fairchild 9601 

U84 156-0070-00 Op ampl. Replaceable by Raytheon RC4131 

U86 156-0058-00 Hex. invert. Replaceable by T. |. SN7404N 

U90 *155-0038-00 D-A converter . 

U96 156-0049-00 | Ор ampl. Replaceable by Fairchild uA741C 

0110 ж|55-0038-00 ሀ-ል converter 

116 156-0049-00 Ор ampl. Replaceable by Fairchild нА741С 


A9 СС8 FRAME GENERATOR Circuit Card Assembly 
*670-0921-00 Complete Card 


Capacitors 


Tolerance --209, unless otherwise indicated. 


СІ 290-0301-00 10 uF Elect. 20 V 10% 
ር2 290-0301-00 ТО uF Elect. 20V 10% 
C3 290-0301-00 10 pF Elect. 20 V 10% 
ር4 283-0178-00 0.1 uF Cer 100 V +80% —20% 
C55 283-0178-00 0.1 uF Cer 100 V --80%--20%, 
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Electrical Parts List —T4005/4201 


Ckt. No. 


C56 
C57 
C68 
C85 
C87 


C88 

C104 
C155 
C156 
С157 


C168 
C200 
C202 
C204 
C206 


C210 
C213 
C214 
C216 


CR8 
CR9 
CRIO 
СКІ 
ር፪12 


СКІЗ 
CRI4 
CRI5 
CR57 
CR58 


CRó4 
CR65 
CR68 
CR69 
CR74 


CR75 
CR78 
CR79 
CR85 
CR91 
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A9 СС8 FRAME GENERATOR Circuit Card Assembly (cont) 


Tektronix 
Part No. 


283-0178-00 
285-0898-00 
283-0110-00 
285-0898-00 
283-0178-00 


283-0110-00 
283-0178-00 
283-0178-00 
283-0178-00 
285-0898-00 


283-0110-00 
283-0110-00 
283-0110-00 
283-0110-00 
283-0110-00 


283-0178-00 
281-0097-00 
281-0504-00 
283-0608-00 


*152-0185-00 
*152-0185-00 
*152-0185-00 
*152-0185-00 
*152-0185-00 


*152-0185-00 
*152-0185-00 
*152-0185-00 
*152-0185-00 
*152-0185-00 


*152-0185-00 
*152-0185-00 
*152-0185-00 
*152-0185-00 
*152-0185-00 


*152-0185-00 
*152-0185-00 
*152-0185-00 
*152-0185-00 
*152-0185-00 


Serial/Model No. 


Disc Description 


Capacitors (cont) 


0.1 uF Cer 
0.47 pF PTM 
0.005 uF Cer 
0.47 uF PTM 
0.1 uF Cer 
0.005 uF Cer 
0.1 uF Cer 
0.1 uF Cer 
0.1 uF Cer 
0.47 uF PTM 
0.005 uF Cer 
0.005 uF Cer 
0.005 uF Cer 
0.005 uF Cer 
0.005 uF Cer 
0.1 ҺЕ Сег 
9-35 pF, Var 

10 pF Cer 
68 pF Mica 


Semiconductor Device, Diodes 


Silicon 
Silicon 
Silicon 
Silicon 
Silicon 


Silicon 
Silicon 
Silicon 
Silicon 
Silicon 


Silicon 
Silicon 
Silicon 
Silicon 
Silicon 


Silicon 
Silicon 
Silicon 
Silicon 
Silicon 


100V 
100 V 
150 V 
100 V 
100V 


105У 
100 V 
100 V 
100 V 
100 V 


150 У 
105 V 
150 V 
150 ሃ 
150 ሃ 


100 ሃ 


500 ሃ 
500 V 


Replaceable 
Replaceable 
Replaceable 
Replaceable 
Replaceable 


Replaceable 
Replaceable 
Replaceable 
Replaceable 
Replaceable 


Replaceable 
Replaceable 
Replaceable 
Replaceable 
Replaceable 


Replaceable 
Replaceable 
Replaceable 
Replaceable 
Replaceable 


by 
by 
by 
by 
by 


by 
by 
by 
by 
by 


by 
by 
by 
by 
by 


by 
by 
by 
by 
by 


+80% —20% 
105, 


10% 
+80% —20% 


+80ጄ%--20% 
+80%--20% 
+80% —20%, 

10% 


+80% —20% 
10% 


1N4152 
1N4152 
1N4152 
1N4152 
1N4152 


1N4152 
1N4152 
1N4152 
1N4152 
1N4152 


1N4152 
1N4152 
1N4152 
1N4152 
1N4152 


1N4152 
1N4152 
1N4152 
1N4152 
1N4152 


Ckt. No. 


CR95 

СК108 
CR109 
СВІТО 
CRITI 


СЕ112 
CR113 
СЕ114 
CR115 
CRI57 


CR158 
CR164 
CR165 
CR168 
CR169 


CR174 
CR175 
CR178 
CR179 
CRI91 


CR201 
CR203 
CR205 
CR207 
CR214 
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А9 GC8 FRAME GENERATOR Circuit Card Assembly (cont) 


Tektronix 
Part No. 


*152-0185-00 
*152-0185-00 
*152-0185-00 
*152-0185-00 
*152-0185-00 


*152-0185-00 
*152-0185-00 
*152-0185-00 
*152-0185-00 
*152-0185-00 


*152-0185-00 
*152-0185-00 
*152-0185-00 
*152-0185-00 
*152-0185-00 


*152-0185-00 
*152-0185-00 
*152-0185-00 
*152-0185-00 
*152-0185-00 


*152-0185-00 
*152-0185-00 
*152-0185-00 
*152-0185-00 

152-0333-00 


148-0064-00 
148-0064-00 
148-0064-00 
148-0064-00 
148-0064-00 


148-0064-00 
148-0064-00 
148-0064-00 
148-0064-00 
148-0064-00 


148-0064-00 
148-0064-00 
148-0064-00 
148-0064-00 
148-0064-00 


148-0064-00 


Serial/Model No. 
Disc 


Relays 


Silicon 
Silicon 
Silicon 
Silicon 
Silicon 


Silicon 
Silicon 
Silicon 
Silicon 
Silicon 


Silicon 
Silicon 
Silicon 
Silicon 
Silicon 


Silicon 
Silicon 
Silicon 
Silicon 
Silicon 


Silicon 
Silicon 
Silicon 
Silicon 
Silicon 


Resonant 
Resonant 
Resonant 
Resonant 
Resonant 


Resonant 
Resonant 
Resonant 
Resonant 
Resonant 


Resonant 
Resonant 
Resonant 
Resonant 
Resonant 


Resonant 


Semiconductor Device, Diodes (cont) 


reed, 
reed, 
reed, 
reed, 
reed, 


reed, 
reed, 
reed, 
reed, 
reed, 


reed, 
reed, 
reed, 
reed, 
reed, 


reed, 


Description 


Replaceable by 1N4152 


Replaceable 
Replaceable 
Replaceable 
Replaceable 


Replaceable 
Replaceable 
Replaceable 
Replaceable 
Replaceable 


Replaceable 
Replaceable 
Replaceable 
Replaceable 
Replaceable 


Replaceable 
Replaceable 
Replaceable 
Replaceable 
Replaceable 


Replaceable 
Replaceable 
Replaceable 
Replaceable 


by 
by 
by 
by 


by 
by 
by 
by 
by 


by 
by 
by 
by 
by 


by 
by 
by 
by 
by 


by 
by 
by 
by 


1N4152 
1N4152 
1N4152 
1N4152 


1N4152 
1N4152 
1N4152 
1N4152 
1М4152 


1N4152 
1N4152 
1N4152 
1N4152 
1N4152 


1N4152 
1N4152 
1М4152 
1М4152 
1М4152 


1N4152 
1N4152 
1М4152 
1N4152 


High speed and conductance 


spst, 500 0, 5V 
spst, 5000, 5 ሃ 
spst, 5000, 5 ሃ 
spst, 5000, 5V 
spst, 5000, 5V 


spst, 5000, 5 ሃ 
spst, 500 0, 5 ሃ 
spst, 500 0, 5V 
spst, 5000, 5V 
spst, 5000, 5V 


spst, 5000, 5 ሃ 
spst, 5000, 5V 
spst, 5000, 5 ሃ 
spst, 5000, 5V 
spst, 5000, 5V 


spst, 5000, 5V 
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Ckt. No. 


Q23 
Q27 
Q33 
Q37 
Q43 


Q47 
Q83 
Q84 
Q87 
Q123 


Q127 
Q133 
Q137 
Q143 
Q147 


Q195 
Q211 
Q218 


A9 СС8 FRAME GENERATOR Circuit Card Assembly (cont) 


Tektronix 
Part No. 


151-0190-00 
151-0188-00 
151-0190-00 
151-0188-00 
151-0188-00 


151-0190-00 
151-0188-00 
151-0190-00 
151-0190-00 
151-0190-00 


151-0188-00 
151-0190-00 
151-0188-00 
151-0188-00 
151-0190-00 


151-0190-00 
151-0223-00 
151-0223-00 


Serial/Model No. 
Disc 


Transistors 


Silicon 
Silicon 
Silicon 
Silicon 
Silicon 


Silicon 
Silicon 
Silicon 
Silicon 
Silicon 


Silicon 
Silicon 
Silicon 
Silicon 
Silicon 


Silicon 
Silicon 
Silicon 


Resistors 


Resistors are fixed, composition, 23-1095 unless otherwise indicated. 


R4 
К6 
R7 
R8 
R9 


RIO 
RI1 
R12 
R13 
R14 


R15 
К16 
RI8 
RI9 
R20 


R21 
R22 
R23 
R24 
R25 
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321-0001-00 
311-0807-00 
321-0245-00 
321-0213-00 
321-0242-00 


321-0213-00 
321-0184-00 
321-0155-00 
321-0126-00 
321-0097-00 


321-0091-00 
315-0205-00 
315-0103-00 
315-0475-00 
315-0102-00 


315-0222-00 
315-0512-00 
315-0473-00 
315-0392-00 
315-0102-00 


100 
ТКО, Var 
3.49 КО 
1.62 КО 
3.24 0) 


1.62 kQ 
806 0 
4020 
2000 
1000 


8660 
2М0 
100 
47М0 
ТКО 


22 kQ 
5.1 ka 
47 КО 
3.9 ко 
1КО 


Description 


NPN 
PNP 
NPN 
PNP 
PNP 


NPN 

PNP 
NPN 
NPN 
NPN 


PNP 
NPN 
PNP 
PNP 
NPN 


NPN 
NPN 
NPN 


Ys W 


ሃ W 
Уһ ላ 
Ye W 


Ye W 
Ув W 
Ye МУ 
в УУ 
ሃነ 


Ув W 
Vs М 
ሃ W 
ሃ ነጥ 
ሃ ነት 


AW 
AW 
AW 
NW 
VW 


TO-92 2N3904 
TO-92 2N3906 
TO-92 2N3904 
ТО-92 2N3906 
TO-92 2N3906 


TO-92 2N3904 
TO-92 2N3906 
TO-92 2N3904 
ТО-92 2N3904 
TO-92 2N3904 


TO-92 2N3906 
TO-92 2N3904 
TO-92 2N3906 
ТО-92 2N3906 
TO-92 2N3904 


TO-92 2N3904 
TO-18 2N4275 
TO-18 2N4275 


Prec 


Prec 
Prec 
Prec 


Prec 
Prec 
Prec 
Prec 
Prec 


Prec 


A9 СС8 FRAME GENERATOR Circuit Card Assembly (cont) 


Tektronix 
Part No. 


315-0113-00 
315-0222-00 
315-0512-00 
315-0473-00 
315-0392-00 


315-0102-00 
315-0512-00 
315-0222-00 
315-0473-00 
315-0512-00 


315-0302-00 
315-0202-00 
315-0113-00 
315-0102-00 
311-0900-00 


315-0205-00 
315-0362-00 
315-0106-00 
315-0470-00 
315-0103-00 


311-0904-00 
315-0205-00 
315-0103-00 
315-0475-00 
315-0472-00 


315-0103-00 
315-0475-00 
315-0472-00 
315-0102-00 
315-0302-00 


315-0202-00 
315-0753-00 
315-0753-00 
315-0183-00 
315-0100-00 


315-0562-00 
315-0512-00 
315-0392-00 
315-0512-00 
315-0392-00 


Serial/Model No. 
Eff Disc 


Resistors (cont) 


11 kQ 
2.2 kQ 
5.1 kQ 
47 kQ 
3.9 КО 


1 kQ 

5.1 kQ 
2.2 kQ 
47 КО 
5.1 ፪0 


380 
2 ко 
11 КО 
1 kQ 
ТОКО, Var 


2 MQ 
3.6 КО 
10 MQ 
47 Q 
10፪0 


50 КО, Var 
2М0 

10 kQ 

47 МО 

4.7 КО 


10 ko 
4.7 МО 
4.7 КО 
1 ko 
3ko 


2ko 
75 КО 
75 КО 
18 kQ 
100 


5.6 kQ 
5.1 kQ 
39 kQ 
5.1 КО 
3.9 kQ 
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Description 


Electrical Parts List—T4005/4201 


A9 СС8 FRAME GENERATOR Circuit Card Assembly (cont) 


Tektronix Serial/Model No. 
Ckt. No. Part Мо. Eff Disc 


Resistors (cont) 


R98 315-0472-00 47 КО 
R104 321-0001-00 100 
R106 311-0807-00 ТКО, Var 
R107 321-0245-00 3.48 kQ 
R108 321-0213-00 1.62 КО 
R109 321 -0242-00 3.24 kQ 
R110 321-0213-00 1.62 ፪0) 
R111 321-0184-00 806 ዐ 
R112 321-0155-00 402 0) 
R113 321-0126-00 2000 
R114 321-0097-00 1000 
К115 321-0091-00 86.60 
R116 315-0205-00 2MQ 
R118 315-0103-00 10 ka 
R119 315-0475-00 4.7 MQ 
R120 315-0102-00 1 kQ 
R121 315-0222-00 22 kQ 
R122 315-0512-00 5.1 kQ 
R123 315-0473-00 47 КО 
R124 315-0392-00 3.9 kQ 
R125 315-0102-00 1፪0 
R128 315-0113-00 11 ko 
R13] 315-0222-00 2.2 kQ 
R132 315-0512-00 5.1 ko 
R133 315-0473-00 47 kQ 
R134 315-0392-00 3.9 kQ 
R135 315-0102-00 Tko 
R137 315-0512-00 5.1 КО 
814] 315-0222-00 2.2 kQ 
К142 315-0473-00 47 КО 
R143 315-0512-00 51 ko 
R144 315-0302-00 3ko 
К145 315-0202-00 2ko 
R148 315-0113-00 1] ko 
R150 315-0102-00 1 kQ 
R151 311-0900-00 10 КО, Var 
R153 315-0205-00 2М0 
Ё154 315-0362-00 3.6 0 
К157 315-0106-00 10 MQ 
К159 315-0470-00 470 
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Description 


VW 
NW 


Ye W 
ሃነ 


Ye W 
Ye М 
Ye ነ 
ув W 
Ye W 


ሃካ 
ሃዩ W 
4 W 
ሃካ 
ሃነ 


4 W 
VW 
AW 
AW 
ሃካ 


ሃነ 
ሃ W 
ሃላ 
ሃላ 
AW 


ፊላ 
ሃካ 
ሃካ 
ሃካ 
ሃላ 


AW 
ሃ ነ 
AW 
ሃ W 
Ар 


V4 W 
ሃ W 
AW 
/4W 


Prec 


Prec 
Prec 


Prec 
Prec 
Prec 
Prec 
Prec 


Prec 
Prec 


Ckt. 


R160 
R16] 
R163 
R164 
R167 


R168 
R170 
R177 
R178 
R190 


R191 
R195 
R196 
R200 
R201 


R202 
R203 
R204 
R205 
R206 


R207 
R210 
R211 
R213 
R215 


R216 
R218 
R220 
R225 
R230 
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A9 GC8 FRAME GENERATOR Circuit Card Assembly (cont) 


Tektronix 
Part No. 


315-0103-00 
311-0904-00 
315-0205-00 
315-0103-00 
315-0475-00 


315-0472-00 
315-0103-00 
315-0475-00 
315-0472-00 
315-0512-00 


315-0392-00 
315-0222-00 
315-0102-00 
315-0512-00 
315-0392-00 


315-0512-00 
315-0392-00 
315-0512-00 
315-0392-00 
315-0512-00 


315-0392-00 
315-0100-00 
315-0242-00 
315-0273-00 
311-0904-00 


315-0103-00 
315-0112-00 
315-0472-00 
315-0472-00 
315-0100-00 


156-0030-00 
156-0043-00 
156-0030-00 
156-0030-00 
156-0030-00 


156-0049-00 
156-0015-00 
156-0015-00 
156-0030-00 
156-0030-00 


Serial/Model No. 


Disc 
Resistors (cont) 


10 ka 

50 КО, Var 
2М0 

10 kQ 

4.7 MQ 


4.7 kQ 
10 kQ 

4.7 MQ 
4.7 kQ 
5.1 kQ 


3.9 kQ 
2.2 kQ 
1 kQ 

5.1 kQ 
3.9 ka 


5.1 kQ 
3.9 ко 
5.1 kQ 
3.9 kQ 
5.1 kQ 


3980 
100 

2.4 kO 

27 КО 

50 kO, Var 


10 ka 
1.1 ko 
4.7 kQ 
4.7 kQ 
100 


Integrated Circuits 


Quad 2-input gate. 
Quad 2-input NOR 
Quad 2-input gate. 
Quad 2-input gate. 
Quad 2-input gate. 


Description 
ሃ W 5% 
ሃ М 5% 
ሃ W 5% 
ሃ ነ 5% 
ሃል М 5% 
ሃ ነ 5% 
Y W 5% 
ү, W 5% 
ሃ ነ 5% 
ሃላ 5% 
ሃ ነጥ 5% 
ሃላ 5% 
AW 5% 
ሃል W 5% 
% W 5% 
ሃነ 5% 
/W 5% 
ЖШ 5%, 
ሃ ነ 5% 
ሃነ 5% 
VW 5% 
ሃ W 5% 
ሃነ 5% 
ሃ W 5% 
yW 5% 
ሃ W 5% 
ሃላ 5% 
AW 5% 


Replaceable by T. |. SN7400N 
gate. Replaceable by Т.1. SN7402N 
Replaceable by Т. I. SN7400N 
Replaceable by T. |l. SN7400N 
Replaceable by T. |. SN7400N 


Op ampl. Replaceableby Fairchild »A741C 


Oper ampl, TO-99 
Oper ampl, TO-99 
Quad 2-input gate. 
Quad 2-input gate. 


Replaceable by T. I. SN7400N 
Replaceable by T. |. SN7400N 
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A9 СС8 FRAME GENERATOR Circuit Card Assembly (cont) 


Tektronix Serial/Model No. 
Ckt. No. Part No. Eff Disc 


Integrated Circuits (cont) 


0110 156-0030-00 
0122 156-0030-00 
0155 156-0049-00 
0165 156-0015-00 Oper ampl, TO-99 
U175 156-0015-00 Oper ampl, TO-99 
U190 156-0030-00 
U200 156-0034-00 
U220 156-0030-00 


Description 


Quad 2-input gate. Replaceable by T. 1. SN7400N 
Quad 2-input gate. Replaceable by T. 1. SN7400N 
Op ampl. Replaceable by Fairchild мА741С 


Quad 2-input gate. Replaceable by Т.І. SN7400N 
Dual 4-input gate. Replaceable by Т.І. SN7420N 
Quad 2-input gate. Replaceable by Т. |]. SN7400N 


AIO POWER SUPPLY Circuit Board Assembly 


*670-0933-00 Complete 


Capacitors 


Tolerance --209, unless otherwise indicated. 


C40 283-0164-00 22 uF 
C46 290-0162-00 22 uF 
ር4/ 281-0580-00 470 ዩ፻ 
С66 290-0248-01 150 ዕዮ 
ርፅ/ 283-0110-00 0.005 uF 
C80 283-0164-00 2.2 uF 
C86 290-0162-00 22 uF 
C87 281-0580-00 470 pF 


Semiconductor Device, Diodes 


CR30 *152-0185-00 Silicon 
CR31 152-0066-00 Silicon 
CR32 152-0066-00 Silicon 
CR33 152-0066-00 Silicon 
CR34 152-0066-00 Silicon 
CR71 152-0066-00 Silicon 
CR72 152-0066-00 Silicon 
CR73 152-0066-00 Silicon 
CR74 152-0066-00 Silicon 
VR50 152-0175-00 Zener 
Transistor 

Q54 151-0188-00 Silicon 
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Board 


PNP 


25 У 
35 Ү 
500 V 10% 
15V 
150 V 


25V 
35V 
500 V 10% 


Replaceable Бу 1N4152 
1М3194 
1N3194 
1N3194 
131954 


1N3194 
1М3194 
133194 
13194 
1N752A 400 mW, 5.6 V, 5% 


TO-92 2N3906 


Electrical Parts List —T4005/4201 


АТО POWER SUPPLY Circuit Board Assembly (cont) 


Tektronix Serial/Model No. 
Ckt. No. Part No. Eff Disc Description 


Resistors 


Resistors are fixed, composition, 10% unless otherwise indicated. 


R30 316-0103-00 10 ka у, ነ 
R31 302-0152-00 1.5 kO ту, W 

840 315-0182-00 18 ко y, W 5%, 
R45 307-0093-00 1.20 VW 5%, 
R46 321-0666-00 3.04 kO ур W Ргес 1% 
R47 311-0635-00 1 КО, Var 

R48 321-0235-02 2.74 kO ሄ W Prec VA 
R50 316-0472-00 47 kO ሄ W 

R51 316-0271-00 2700 ГА”) 

R53 316-0470-00 47 О VW 

R54 316-0102-00 тко у, үү 

R60 321-0637-00 99 ko ሄ W Prec 1% 
Ré] 321-0748-06 4.95 kQ Ya W Prec /,% 
R65 301-0220-00 22 0 ሃን W 55 
፪ሪ7 315-0332-00 3.3 kO УМ 5% 
፪7] 302-0152-00 [ 1.5 kO у, W 5% 
R80 315-0182-00 18 ka ГА?) 5%, 
R85 307-0093-00 120 ሃን ነ Prec 1% 
R86 321 -0666-00 30450 - 4W 

R87 311-0635-00 1 КО, Var 

R88 321-0235-02 27480 Ya W Prec у,% 


Integrated Circuits 


U40 156-0071-00 Volt reg. Replaceable by Fairchild uA723C 
060 156-0071-00 Volt reg. Replaceable by Fairchild »A723C 
ሀ80 156-0071-00 Volt reg. Replaceable by Fairchild »A723C 


Al! Асс4 SOFTWARE CONTROL Circuit Card Assembly 
*670-0922-00 Complete Card 


Capacitors 


Tolerance +20% unless otherwise indicated. 


C24 283-0103-00 180 pF Cer 500 V 5% 
С61 283-0005-00 0.01 uF Cer 250 V 
C64 283-01 64-00 2.2 uF Cer 25V 
ርሪሪ 283-0005-00 0.01 uF Сег 250 V 
C69 281-0504-00 10 pF Cer 500 V 10% 
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Ckt. No. 


C81 
C88 
C89 


CR4 
CR6 
CR8 
CRIO 
CR12 


CR14 
СК16 
CR18 
CR22 
CR26 


CR41 
CR42 
CR43 
CR44 
CR45 


CR46 
CR47 
CR48 
CR58 
CRé2 


CRé8 
CR75 
CR78 
CR83 
СЕ86 


Q4 
Gé 
Q8 
Q10 
Q12 
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All! Acc4 SOFTWARE CONTROL Circuit Card Assembly (cont) 


Tektronix Serial/Model No. 
Part No. Eff Disc Des 
Capacitors (cont) 
283-0000-00 0.001 uF Cer 
283-0059-00 1 pF Cer 
283-0059-00 1 uF Cer 
Semiconductor Device, Diodes 
*152-0075-00 Germanium 
*152-0075-00 Germanium 
*152-0075-00 Germanium 
*152-0075-00 Germanium 
*152-0075-00 Germanium 
*152-0075-00 Germanium 
*152-0075-00 Germanium 
*152-0075-00 Germanium 
*152-0185-00 Silicon 
*152-0185-00 Silicon 
*152-0185-00 Silicon 
*152-0185-00 Silicon 
*152-0185-00 Silicon 
*152-0185-00 Silicon 
*152-0185-00 Silicon 
*152-0185-00 Silicon 
*152-0185-00 Silicon 
*152-0185-00 Silicon 
*152-0075-00 Germanium 
*152-0185-00 Silicon 
*152-0185-00 Silicon 
*152-0185-00 Silicon 
*152-0185-00 Silicon 
*152-0185-00 Silicon 
*152.0185-00 Silicon 
Transistors 
151-0254-00 Silicon NPN 
151-0254-00 Silicon NPN 
151-0254-00 Silicon NPN 
151-0254-00 Silicon NPN 
151-0254-00 Silicon NPN 


cription 


500 V 
25V 
25V 


Tek Spec 
Tek Spec 
Tek Spec 
Tek Spec 
Tek Spec 


Tek Spec 
Tek Spec 
Tek Spec 
Replaceable by 
Replaceable by 


Replaceable by 
Replaceable by 
Replaceable by 
Replaceable by 
Replaceable by 


Replaceable by 
Replaceable by 
Replaceable by 
Tek Spec 

Replaceable by 


Replaceable by 
Replaceable by 
Replaceable by 
Replaceable by 
Replaceable by 


TO-98 2N5308 
TO-98 2N5308 
TO-98 2N5308 
TO-98 2N5308 
TO-98 2N5308 


+80% --20% 
+80%—20% 


1N4152 
1N4152 


1N4152 
1N4152 
1N4152 
1N4152 
1N4152 


1N4152 
1N4152 
1N4152 


1N4152 


1N4152 
1N4152 
1N4152 
1N4152 
1N4152 
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А11 ልርር4 SOFTWARE CONTROL Circuit Card Assembly (cont) 


Tektronix Serial/Model No. 
Ckt. No. Part No. Eff Disc Description 


Transistors (cont) 


Q14 151-0254-000 Silicon NPN ТО-98 2N5308 

Q16 151-0254-000 Silicon NPN ТО-98 2N5308 

Q18 151-0254-00 Silicon NPN ТО-98 2N5308 

Q28 151-0207-00 Silicon NPN 10-98 2N3415 

Q72 151-0254-00 Silicon NPN 10-98 2М5308 

Q86 151-0190-00 Silicon NPN ТО-92 2N3904 
Resistors 


Resistors are fixed, composition, +10% unless otherwise indicated. 


R4 316-0103-00 10 ka у, ነ 
Ró 316-0103-00 10ko ሄ W 
R8 316-0103-00 1080 ሄ ነ 
RIO 316-0103-00 1080 ሃ W 
R12 316-0103-00 10ko /, W 
R14 316-0103-00 1080 ሄ W 
R16 316-0103-0 1050 . YW - 
818 316-0103-00 10ko ሄ ነ 
R22 316-0223-00 22 kO ሄ W 
R23 316-0223-00 22 kO y, W 
R24 316-0103-00 10 ka ሃ ነ 
R26 316-0102-00 110 yY, W 
R27 316-0223-00 22 КО ሄ ነ 
R30 316-0102-00 1ko ГА?) 
R32 316-0102-00 1 kO ሄ W 
፳33 316-0102-00 тко ГА”) 
R34 316-0102-00 1 kO y, W 
R35 316-0102-00 1ko ሄ ነ 
R36 316-0102-00 180 у, W 
R37 316-0102-00 1ko ГА?! 
R38 316-0102-00 1ko ሄ ነ 
R39 316-0102-00 1:0 . yy, W 
R41 316-0102-00 1 kO ГА?) 
R42 316-0102-00 1К0 y, W 
R43 316-0102-00 1 kQ VW 
R44 316-0102-00 1ko ሄ ነ 
R45 316-0102-00 1ka у, W 
846 316-0102-00 ] 80 ሄ ነሃ 
R47 316-0102-00 lk у, W 
R48 316-0102-00 1k VW 
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А11 Асс4 SOFTWARE CONTROL Circuit Card Assembly (cont) 


Tektronix Serial/Model No. 
Ckt. No. Part No. Eff Disc Description 


Resistors (cont) 


R51 316-0102-00 lko ሄ W 
852 316-0102-00 1 ko ሄ ነት 
፳53 316-0102-00 1 kQ ሄ ነት 
፳54 316-0102-00 1 ko у, W 
R55 316-0102-00 1፪0 ሄ ነት 
R56 316-0102-00 ТКО ሄ ነት 
R57 316-0102-00 lko WW 
R58 316-0102-00 1kQ WW 
кв 316-0223-00 22 kQ AW 
R63 316-0223-00 22 kQ AN 
R64 316-0473-00 47 КО WW 
R66 316-0103-00 10 ka Y, W 
R67 316-0223-00 22 kQ AW 
R68 316-0223-00 22 kQ Yy, W 
R69.. 316-0103-00 10 kQ VU, W 
R72 316-0103-00 1080 VY, W 
R75 316-0223-00 22 kQ Y, W 
R76 316-0223-00 22 КО, AW 
R78 316-0223-00 22 КО VW 
R79 316-0223-00 22 kQ WW 
R81 316-0103-00 10 ko ሄ ነት 
883 316-0223-00 22 КО Y, W 
R84 316-0223-00 22 kQ WW 
RR6 316-0223-00 22 КО Y, W 
R87 316-0223-00 220) AW 


Integrated Circuits 


U2 156-0040-00 Quad latch. Replaceable by T.i. SN7475N 

U12 156-0040-00 Quad latch. Replaceable by T. |]. SN7475N 

U24 *155-0031-00 Quad timing logic, 16 pin DIP 

U32 156-0034-00 Dual 4-input gate. Replaceable by T. |]. SN7420N 
U36 156-0034-00 Dual 4-input gate. Replaceable by Т. І. SN7420N 
U38 *155-0036-00 Lamp logic (8 stable) 10 pin, TO-5 

U40 *155.0036-00 Lamp logic (8 stable) 10 pin, TO-5 

U44 156-0034-00 Dual 4-input gate. Replaceable by T. І. SN7420N 
ሀሪዐ 156-0035-00 8-input gate. Replaceable by T.I. SN7430N 
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*A12  Acc5, 6, 7, 8 DISPLAY CONTROLLER 611 Circuit Card Assembly 


Tektronix Serial/Model No. 
Ckt. No. Part No. Eff Disc Description 


*670-0926-00 Complete Card 


Capacitors 


Tolerance --20% unless otherwise indicated. 


C4 283-0110-00 0.005 ዕየ Cer 150 V 
C18 283-0110-00 0.005 uF Cer 150 ሃ 

ር24 283-0083-00 0.0047 wF Cer 500 V 59, 
C32 283-0065-00 0.001 uF Cer 100 V 59, 
C33 283-0083-00 0.0047 uF Cer 500 V 5%, 
C34 283-0238-00 00] pF Cer 50 V 10% 
ር38 283-0065-00 0.001 uF Cer 100 V 59, 
C59 281-0511-00 22 pF Cer 500 V 10% 
ርፖ9 281-0511-00 22 pF Cer 500 V 10% 
C98 281-0562-00 39 pF Cer 500 V 

C100 281-0562-00 | 39 pF Cer 500 V 

C120 283-0059-00 1 uF Cer 25V +80% —20% 
C122 283-0059-00 ] uF Cer 25 V 1.80%--20%, 
C123 283-0059-00 1 uF Cer. 25 V +80% —20%, 
С125 283-0059-00 1 aF i Cer 25V +80% —20% 


Semiconductor Device, Diodes 


CR4 *152-0185-00 Silicon Replaceable by 1N4152 
CRIÓ *152-0185-00 Silicon Replaceable by 1N4152 
СЕ17 *152-0185-00 i Silicon Replaceable by 1N4152 
CR30 *152-0185-00 Silicon Replaceable by 1N4152 
CR44 *152-0185-00 Silicon Replaceable by 1N4152 
CR54 152-0333-00 Silicon High speed and conductance 
CR68 152-0333-00 Silicon High speed and conductance 
CR74 152-0333-00 Silicon High speed and conductance 
CR98 152-0333-00 Silicon High speed and conductance 
CR100 152-0333-00 Silicon High speed and conductance 
Transistors 

Q6 151-0254-00 Silicon NPN ТО-98 2N5308 

916 151-0207-00 Silicon NPN ТО-98 2N3415 

Q20 151-0254-00 Silicon NPN ТО-98 2N5308 

Q22 151-0207-00 Silicon NPN ТО-98 2N3415 

(326 151-0207-00 Silicon NPN ТО-98 2N3415 


“Assembly A12 (Display Controller-611) is furnished with the T4005 but not with the 4201. Acc5, 6, 7, 8 consists of one circuit саға, See 
discussion in the Operating Section of the Users Manual under the heading of Component Description. 
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A12 Асс5, 6, 7, 8 DISPLAY CONTROLLER 611 Circuit Card Assembly (cont) 


Tektronix Serial/Model No. 
Ckt. No. Part No. Eff Disc 


Transistors (cont) 


Q27 151-0223-00 Silicon 
Q28 151-0207-00 Silicon 
Q30 151-0207-00 Silicon 
Q31 151-0223-00 Silicon 
Q46 151-0188-00 Silicon 
Q90 151-0188-00 Silicon 
Q98 151-0121-00 FET 

Q100 151-0190-00 Silicon 
Q102 151-0121-00 FET 

Resistors 


Resistors are fixed, composition, 1095 unless otherwise indicated. 


R2 316-0562-00 5.6 kQ 
R4 316-0562-00 5.6 kQ 
Ré 316-0562-00 5.6 kQ 
R14 316-0562-00 5.6 ፪0 
R15 316-0562-00 5.6 kQ 
R16 316-0562-00 5.6 КО 
R18 316-0336-00 33 MQ 
R19 316-0470-00 479 
К20 316-0333-00 33 ko 
R21 316-0102-00 тко 
R22 316-0103-00 10 ko 
R23 316-0473-00 47 kQ 
R24 315-0201-00 200 0) 
R25 315-0222-00 2.2 kQ 
R26 316-0562-00 5.6 kQ 
R27 315-0222-00 2.2 kQ 
R28 316-0562-00 5 0 
R29 315-0472-00 47 kQ 
R30 316-0393-00 39 ፪0 
ЕЗІ 316-0822-00 8.2 ka 
R32 321-0309-00 162 ka 
R33 315-0201-00 2000 
R34 321-0322-00 22.1 kQ 
R35 315-0222-00 2.2 kQ 
R36 315-0222-00 2.2 kQ 
R38 321-0309-00 16.2 kQ 
R40 316-0471-00 4700 
R44 321-0258-00 4.75 kQ 
R45 321-0290-00 10.2 kQ 
R46 321-0385-00 100 ka 
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Description 
NPN ТО-18 2N4275 
NPN 10-18 2N4275 
NPN ТО-98 2N3415 
NPN ТО-18 2N4275 


PNP 


PNP 
NPN 


TO-92 233906 


TO-92 2N3906 
N channel, junction type 
TO-92 2N3904 
N channel, junction type 


Prec 


Prec 


Prec 


Prec 
Prec 
Prec 


Ckt. No. 


R47 
R48 
R49 
R52 
R54 


R56 
R58 
R59 
К64 
R66 


867 
R68 
R72 
R74 
R76 


R78 
R79 
R80 
R81 
R82 


R84 
R90 
R91 
R93 
R94 


R100 
R103 
R104 
R110 
R111 


R120 
R125 


Electrical Parts List —T4005/4201 


A12 Асс5, 6, 7, 8 DISPLAY CONTROLLER 611 Circuit Card Assembly (cont) 


Tektronix 
Part No. 


315-0393-00 
311-0902-00 
321-0344-00 
321-0816-01 
321-0333-00 


311-0940-00 
315-0162-00 
321-0222-01 
321-0094-00 
315-0102-00 


315-0202-00 
315-0133-00 
321-0816-01 
321-0323-00 
311-0940-00 


315-0152-00 
321-0211-01 
321-0188-00 
321-0105-00 
311-1103-00 


321-0094-00 
315-0222-00 
315-0222-00 
315-0622-00 
316-0132-00 


315-0103-00 
315-0133-00 
315-0102-00 
316-0102-00 
316-0102-00 


316-0100-00 
316-0100-00 


156-0043-00 
156-0030-00 
156-0047-00 
156-0058-00 
156-0042-00 


Serial/Model No. 
Eff Disc Description 


Resistors (cont) 


39 КО VW 5% 
5 0, Var 

37.4 kQ Vs W Prec 1% 
5 k2 Ve W Prec Vo % 
28.7 kQ Va W Prec 1% 
2.5 КО, Var 

1.6 kQ VY, W 5% 
2 ко Va W Prec ሃን % 
93.1 ፪0 VW Prec 195 
1 kQ WW 5% 
2ko у, W 5% 
13 ka AW 5% 
5 kQ Ve үү Ргес V, 96 
22.6 КО, Ve W Prec 1% 
2.5 kQ, Var 5% 
1.5 КО у, W Prec Yo 96 
1.54 ፪0 Ye W Prec 1% 
8870 VW Prec 1% 
1210 ; Ve W Prec 1% 
500, Уаг 

93.1 kQ Vs W Prec 1% 
2.2 ко у VW 5% 
2.2 kQ VW 5% 
62 kQ VU, W 5% 
1.3 ka AW 

10 ko ЛАЛ 5% 
13kQ y, W 5% 
1 kQ у, W 5% 
1 kQ /, W 

180 ዛላ W 

10 kQ VU, W 

100 VY, W 


Integrated Circuits 


Quad 2-input NOR gate. Replaceable by T. 1. SN7402N 
Quad 2-input gate. Replaceable by T. І. SN7400N 
Triple 3-input gate. Replaceable by Т. I. SN7410N 

Hex. invert. Replaceable by Т.1. SN7404N 

Dual J-K flip-flop. Replaceable by Т. 1. SN7476N 
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A12 Асс5, 6, 7, 8 DISPLAY CONTROLLER 611 Circuit Card Assembly (cont) 


Tektronix Serial/Model No. 
Ckt. No. Part No. Eff Disc Description 


Integrated Circuits (cont) 


014 156-0057-00 Quad 2-input NAND gate w/open coll. 
Replaceable by Т.І. SN7401N 

U24 156-0030-00 Quad 2-input gate. Replaceable by Т.І. SN7400N 

U25 156-0062-00 Quad 2-input exclusive OR gate TTL. 
Replaceable by Т.1. SN7486N 

U32 156-0081-00 Retriggerable monostable multivibrator. 
Replaceable by Fairchild 9601 

U34 156-0081-00 Retriggerable monostable multivibrator. 
Replaceable by Fairchild 9601 

U36 156-0030-00 Quad 2-input gate. Replaceable by Т. І. SN7400N 

U38 156-0081-00 Retriggerable monostable multivibrator. 
Replaceable by Fairchild 9601 

U40 156-0034-00 Dual 4-input gate. Replaceable by Т.1. SN7420N 

U58 156-0070-00 Op ampl. Replaceable by Raytheon RC4131 

U78 156-0070-00 Op ampl. Replaceable by Raytheon КС4131 


A13 Acc9 & А14 ልርር10 GDC Status Gate B, C Circuit Card Assembly 
*670-0927-00 Complete Card 


Capacitor 


Tolerance +20% unless otherwise indicated. 


C34 283-0059-00 1 uF Cer 25V +80% —20% 


Resistors 


Resistors are fixed, composition, +10% unless otherwise indicated. 


R2 316-0472-00 47 kO у ነ 
R4 316-0472-00 47 kO у. Үү 
Ró 316-0472-00 47 kQ у, М 
R8 316-0472-00 47 kO WW 
R10 316-0472-00 4.7 kO ሄ W 
፪12 316-0472-00 4.7 kO ГА”; 
R14 316-0472-00 47ю ሃ ነ 
R16 316-0472-00 47 КО VW 
R18 316-0472-00 4.7 kO ТА?) 
R20 31ሪ-0472-00 4.7 kO 4W 


Ckt. No. 


R22 
R24 
R26 
R28 
R30 


R32 


U2 
ህሪ 
ህ10 
014 
118 


022 
28 
U32 
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A13 Acc9 & А14 Асс10 GDC Status Gate B, C Circuit Card Assembly (cont) 


Tektronix 
Part No. 


316-0472-00 
316-0472-00 
316-0472-00 
316-0472-00 
316-0472-00 


316-0472-00 


156-0057-00 
156-0057-00 
156-0057-00 
156-0057-00 
156-0057-00 


156-0057-00 
156-0057-00 
156-0057-00 


Eff 


Serial/Model No. 
Disc 


Resistors (cont) 


Description 
47 КО /, ነ 
4.7 kQ у, W 
4.7 КО VW 
47 КО и W 
4.7 kQ ሄሂ W 
4.7 КО Ч, W 


Integrated Circuits 


Quad 2-input. NAND gate w/open 
Replaceable by T.I. SN7401N 
Quad 2-input NAND gate w/open 
Replaceable by T.I. SN7401N 
Quad 2-input NAND gate w/open 
Replaceable by T.I. SN7401N 
Quad 2-input NAND gate w/open 
Replaceable by T.I. SN7401N 
Quad 2-input NAND gate w/open 
Replaceable by T. I. SN7401N 


Quad 2-input NAND gate w/open 
Replaceable by Т. І. SN7401N 
Quad 2-input NAND gate w/open 
Replaceable by Т. 1. SN7401N 
Quad 2-input NAND gate w/open 
Replaceable by Т.І. SN7401N 


А15 Асс11 GDC STATUS GATE A Circuit Card Assembly 


*670-0951-00 


Complete Card 


Capacitor 


Tolerance 3-209, unless otherwise indicated. 


C64 


283-0059-00 


*152-0185-00 
*152-0185-00 


coll. 
coll. 
coll. 
coll. 


coll. 


coll. 
coll. 


coll. 


ТАР Сег 25V 


Semiconductor Device, Diodes 


+80% --20% 


Silicon Replaceable by 1N4152 
Silicon Replaceable by 1N4152 
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A15 Accll GDC STATUS GATE A Circuit Card Assembly (cont) 


Tektronix Serial/Model No. 
Ckt. No. Part No. Eff Disc Description 
Transistor 
Q12 151-0190-00 Silicon NPN  TO-92 2N3904 
Resistors 


Resistors are fixed, composition, 10% unless otherwise indicated. 


R2 316-0472-00 4.7 kO у, W 
R4 316-0472-00 470 ГА?! 
Ró 316-0472-00 4.7 kO ሄ ነሃ 
RIO 316-0472-00 47 kO VW 
R12 316-0103-00 10 ka VW 
R14 316-0472-00 47 ко ГА?) 
R16 316-0103-00 1080 ሄ ነ 
R18 316-0472-00 47 kO VW 
R20 316-0103-00 10 ka VW 
R22 316-0472-00 47 КО Ч, W 
R24 316-0103-00 10 ka VAT 
R26 316-0472-00 4.7 kO VW 
R28 316-0103-00 10 ka ሄ ነ 
R30 316-0472-00 4.7 kO Уу, ነሣ 
R32 316-0103-00 10 ka ሄ ነሣ 
R34 316-0472-00 47 kO VW 
R36 316-0103-00 1080 VW 
R38 316-0472-00 47 kO у, W 
R40 316-0103-00 1080 у, ነሣ 
R42 316-0472-00 47 kQ ሄ ነሣ 
R44 316-0103-00 1080 ሄ ነሣ 
R46 316-0472-00 47 kO VW 
R48 316-0103-00 1080 у, ነሣ 
R50 316-0472-00 47 kO VW 
R52 316-0103-00 10 ко VW 
R54 316-0472-00 47 КО у, W 
R56 316-0103-00 10 kQ ሄ ነሣ 
R58 316-0472-00 47 kO VW 
R60 316-0103-00 1080 VW 
R62 316-0472-00 47 КО y, W 


Integrated Circuits 


U2 156-0057-00 Quad 2-input NAND gate w/open coll. 
Replaceable by Т. 1. SN7401N 

U6 156-0057-00 Quad 2-input NAND gate w/open coll. 
Replaceable by Т. І. SN7401N 

014 156-0057-00 Quad 2-input NAND gate w/open coll. 
Replaceable by T. |]. SN7401N 

016 156-0058-00 Hex. invert. Replaceable by T. І. SN7404N 

U20 156-0058-00 Hex. іпуегі. Replaceable by T.!. SN7404N 
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А15 Асс11 СОС STATUS GATE A Circuit Card Assembly (cont) 


Tektronix Serial/Model No. 
Ckt. No. Part No. Eff Disc Description 


Inategrated Circuits (cont) 


U24 156-0057-00 Quad 2-input NAND gate w/open coll. 
Replaceable by T.I. SN7401N 

U30 156-0057-00 Quad 2-input NAND gate w/open coll. 
Replaceable by T. |. SN7401N 

U40 156-0057-00 Quad 2-input NAND gate w/open coll. 
Replaceable Бу Т. 1. SN7401N 

U50 156-0057-00 Quad 2-input NAND gate w/open coll. 
Replaceable by T. 1. SN7401N 

U56 156-0057-00 Quad 2-input NAND gate w/open coll. 


Replaceable by Т. І. SN7401N 


А16 Асс12 GDC STATUS GATE SELECTOR Circuit Card Assembly 
*670-0928-00 Complete Card 


Capacitors 
Tolerance 4-209, unless otherwise indicated. 


C18 283-0059-00 1 uF Cer 25V +80% —20% 
C19 283-0059-00 1 uF Cer 25V +80%—20% 


Resistors 
Resistors are fixed, composition, +10% unless otherwise indicated. 


R14 316-0102-00 1 kQ /, ҮҮ 
R15 316-0102-00 1kQ WW 


Integrated Circuits 


U2 156-0058-00 Hex invert. Replaceable by Т: |]. SN7404N 

U4 156-0041-00 Dual D flip-flop. Replaceable by T.I. SN7474N 

ሀሪ 156-0036-00 Dual 4-input buffer. Replaceable by Т. |. SN7440N 
U8 156-0061-00 BCD to dec decoder. Replaceable by T.I SN7442N 
010 156-0041-00 Dual D flip-flop. Replaceable by T.I. SN7474N 

012 156-0036-00 Dual 4-input buffer. Replaceable by T. |. SN7440N 
014 156-0041-00 Dual D flip-flop. Replaceable by ТІ. SN7474N 

016 156-0036-00 Dual 4-input buffer. Replaceable by T.I. SN7440N 
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A17 INTERCONNECT GRAPHIC Circuit Board Assembly 


Tektronix Serial/Model No. 


Ckt. No. Part No. -Eff Disc | Description 
*670-0913-00 Complete Board 
Connectors 
ЛА thru ЗА 131-0762-01 Receptacle, electrical, 56 contact 
JIB thru J8B 131-0762-01 Receptacle, electrical, 56 contact 


A18 INTERCONNECT ACCESSORY Circuit Board Assembly 


*670-0914-00 Complete Board 
Connectors 
J11 thru 32] 131-0762-0] Receptacle, electrical, 56 contact 
J22 131-0931-01 Receptacle, electrical, 50/100 contact 
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T4005/4201 


SECTION 5 


ዩነሃቸህ።ጋሄ|በ S NOILO3S 


DIAGRAMS and CIRCUIT BOARD ILLUSTRATIONS 


Diagram number is indicated by a number within a diamond e.g. % . The 
diagram number and name is shown below the diagram. Input and output leads are 
labeled to show the source or destination of these leads. The labeling shows diagram 
number, connector number, and pin number. 


The number within the diamond indicates only the nearest preceding and/or 
following schematics, in the set, having the same signal name. Refer to the schematics 
indicated by the number within the diamond to determine if the signal continues to still 
lower or higher numbered schematics. 


Diagram numbers are not shown for leads going to, or coming from, connectors 
4230, J231, 3232, or J233. Connectors J230 through J233 were not provided on early 
instruments. On instruments without connectors J230 through J233, connecting leads 
run directly from connectors J130 through J133 to the Graphic and Accessory Area card 
connectors. These connectors interconnect the interface area of the 4201 GDC to the 
remainder of the drawer unit. Pins of connectors J230 through J233, on the Graphic 
Interconnect Board, connect to like pins of connectors J130 through J133 on the 
Interface Interconnect Board (e.g. pin 3 of J230 connects to pin 3 of J130). Signals 
connected to pins of these connectors as well as other information, is given in Section 1 
of this manual (T4005/4201 Maintenance). 


A useful Table, titled Interface to GDC Interconnections, is in Section 3 of your 
Interface manual. This table lists the signal name of lines connected to pins of connectors 
J230 through J233. 
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T4005/4201 
WIRE LIST FOR 
CONTROL PANEL CONNECTOR J125 


To/From Signal Name | 
Connector Connectors or Connector 
and pin Jand P Function and pin 
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WIRE LIST FOR J125 (cont) 
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nnector 
nd pin 
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Signal Name 
or 
Function 


READY LIGHT 

28 SWITCH 

PROCESSOR RUNNING LIGHT 
H LIGHT 

G SWITCH 

G LIGHT 

#5 SWITCH 

#4 SWITCH 

32 SWITCH 
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E SWITCH 
D SWITCH 
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AUTO SWITCH 

Y256 SWITCH 

X256 SWITCH 
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D LIGHT 
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and pin 
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WIRE LIST FOR J125 (cont ) 


To/From 
Connectors 






















Signal Name 
or 
Function 





Connector 
and pin 





J125 L-1 Y 1K SWITCH 


DEVICE I SWITCH 
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Options 


Letters С, 1, О, and О аге not used for identification. | 
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328 -18 o0 

J28 -13 UI3OE o e 

J28 -21 SN ኾ4ፋ6 4ክ UI28A а 

J2B-!I PNT4OON о t 

х 

ህ28 -7 > ጋ3ዶ-ሬ Ф * 3 

J28 - eo 

mes Lom Ul288 ፦ 
43А-2! Хос тов. MODE SNTAOON > 
т 

J3A-5 ረቅ > 

= 

о 






0136 
SN 7430N 







<> 






32A 


SN7402N 











SNT4ION 


JeB-S 


+5V SOURCE ሪ 
JeA-S 


COMMON 
Ј2А- е 


NOTE: 

ALL UNUSED I.C. PINS 
ARE CONNECTED TO 
GROUND OR Vec. 


A HOME AND LOCATOR LIMIT (то 


T4005 ® SCALE AND SECTOR Gca 























PEA 


RETAIN 


FROM J7A-23@ | 
FROM J4A-25 b € 


RECALL SWITCH‏ ر 
FROM J2A-27 @) ECALL SWITCH 2‏ 
FROM J4-14 Ф9.‏ 


+ 





DaN. 


SN TAION ا‎ 
Әк LIGHT 


УТО Ji25x- TD 





c 
FROM Ji251-7 €15 SUIS SWITCH 


>TO ህ55 - 3 Q 
FROM 9231-1 : 
9 CPU ак $ 


TO уво-іг, Ulo2-l0 


Ф 


NC 






8c 


STO л25к-6 
SN7400N Ф 


Ё ዱዴ тен 
FROM Ji25L-6 <> SWITC 


Rees cares ; ) то 358-2 Ф 


TO U80-9,UIO2-4 


FROM J231-3 
NC 


Это Ji25«-3 © 


, 2к SWITCH 
FROM 51251-34 4 5 


3 To 5А-ЕЕ ® 





FROM J23!-4 
Э ክር 


Ўто Ji25k-1 Ф 






UISB 


SN7440N 





ік SWITCH 
FROM JI25L-1 (ÎD 


X To -DD 
FROM 22391-12 «акр e 


» NC 


ይአ 7400N 













U28A SN7400N 


SNT44ON 


$ To Ј1г5н-а ф 
TO U90-9,U!02-13 ,UI08-3 


» TO J5A-cc Ф 
o. © ie 22775 
NC 


К TO 126-4 то 3)25ዮ-ይ Ф 
i “588... & 
аще 256 SN 7440! 
, 256 SWITCH 
FROM JI25E-8 (> < 12, 
[Du (0 Uo ጨፋ и >TO ቁ5ል-ልል ® 


FROM огэ!-!! 





3 wc 






^ 


Ф 
LI 
р. 
d | U2B SN7400N 
%- ! SNTAION 10 





Это әзл-н Ф 





юк U44A 


T RA SN7402N Ўто /20-3% 





U42c 


SNT486N 


NOTES: Это 20-2 Ф 


‹ d 
5598, U42B 
INITIALIZE Ою сєдо 940 SNT486N 
FROM J4A -C @ „ро, RESET S 
FROM J7B-B E" R40 ፲ጫ 
= 


1, ЗЕЕ PARTS LIST FOR U44D 
SEMICONDUCTOR TYPES. ይክ 7402N 


2.ALL UNUSED 1.С. PINS 
ARE CONNECTED TO 


GROUND OR Vcc. „2420р Ў то 220-588 
ዱ- 
d SNT4ION 
ив E 
T4005 SCALE AND SECTOR ме 
” ልፋ “Sispa SCALE ec-e Q № 


TO J!A-2,J7A-T $ 
Ф 





30193$ 


аму 31V9S A. 9-99 


© 

















Ров 
Y 

258-2 FF Q!2 POSITION RE 
jeu Rz аю ይ65ጠርኳ mee | | 
455-18 
ህጫይ-1% € Q6 POSITION REG 
‚вале as roamon ваа | | 
вд аа ር 9: POSITION амны | 
JsA- 22 
ህል -12. 


© 


ا سم 


FROM 
0104-10 


FROM 
0104-13 


FROM 
U4e-1) 


FROM 
ህህይይ -160 


FROM 
US&-|2 
FROM 
0104-4 


T4005 
















4/50 


ъм7401м 


3525 











Y 
DA BIT 9 





28 











J7B5-M 

то ህ(ጊዜ-9, 132-11 @ 
ОА BITS 555 45.12 

TE то 0132-12, 0134-1 09 
D/A BIT 7 2:8). ከላ 


TO ህህ152-3,ህ፤54-5 $ 


ел 
1 









4 960 
SN740\N SN740! 






TO ህዳሬ-16 D 


то Uite-s Ф 
то ህ(6-(5 @ 


ТО U32-6, U46-5, 
ОПА -11 


TETIT 






































ШЕ 









2 











TO ህ|(6-4, urze-2, 30) 
























4/70 Y58 E 
SNT401N SN 7401N SN7401N SN7401N J7B-w 
TO UIIO-I3, 0114-1, 
UI26-1 
NOTE: JT&-Z 
1» ALL UNUSE ጌ.ር.. PINS 
ARE CONNECTED TO TO UIOS-12,UII4-5, 
GROUND OR ኣዴሬ UI26-13 
МЭ уть-х 


TO U108-11, UIS4-6 ©) 





А4 SCALE ё SECTOR DA SWITCH 


ос-е 






ህ04335 


аму 3ገሄ35 ለ 9-29 


2 






















T4005 


US6 
$N7401IN 













uaa 


SN7404N Y 




















2/82 22-15 


SN 7401м $SNT7T4OIN 


Lis ሐ 
5 
ከረ | 






















С//ОО 
SN 7404 N 











[> 
>> 
> 
> 
[> 
> 


NOTE? 

1. ALL UNUSED LC. PINS 
ARE CONNECTED TO 
GROUND OR Vece 
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መ A4 SCALE ¢ SECTOR FRAME SIZE ሩቅ 
Gc-e 





ህ01335 


аму ጋገሃ3ኋሌኡ A., 9-29 


€ 











ና ጀይ DRM UNE UTERE EORR ETT í x 





























TO Ui26-9 (3 
(/መርጋር UIO4B 
SN7400N SN7402N 
Ecc ተ ነ To uee-e 
Ё FROM U48-6 io в е = 
увак 
SN7404N 
| > т 
FROM ህሬወ-ሬ ІЗ 12 
U8 BE 
SN7404N 
о TO ህዬ8-1| 
FROM Ul8- е Ш [> ıo © 
U46D 
SN7400N 
0 TO uee. з 
FROM U18-8 " " 


UIO4D 
SN7402N 


12 “із то U68-6 
Д we 
፤ SN7402N 
5 


ግዕ TO ህሬጨ-6 
Ulla 


FROM U28-6 





UIIOC 
SN7400N 














FROM U26-8 8 m 8 
59 

5- 

o 

о 

> 

ie 

m 

FROM ህሬዬ-ህ > 
(9) 





Ulla 
SN7430N 




















ша 


FROM Уов-оо SN7430N 


ህኘል>! 


FROM ህሬዌ8 -ጄ 





ивар 
5м7404№ 


TO uiee-13 > 





FROM J©B-EE 





U46C 
SN7400N 











Ries 
















IK 
ኣ 
^^^ “ሂር. 1 - 
ን 45v ፍፃ TO: uio- 






ш аас УНЭ: a 

$ x———— Ull4-5,6,) 

JsB-rr - ፌ-8:5 Y 914 POSITION REG SN7402N оета? " 
ህዘ6- 





FROM ህ88-5 (> 








UaeB 


SNT4OON 











OFFSET LIGHT ENABLE ሙሎ 
Quis Е == ХОР OFFSET LIGHT Ji258-3 


SN7402N 





SN7402N 


UlO2A 
SN7402N 









UIOAA 
SN7402N 








шого 


SN74O2N ред 


= ህ(3%ይ-2 
ЗАХ RST 8, dcp 6 no ШШ) 75 ч Ф124 ረ» 











> A-FF 3 rz? 
+=ሃ ж +5V 
RIA AcRII4 RUS 
ік спа ік NOTES: 
“бо! 
4 Y QI3 POSITION REQ 1.5ЕЕ PARTS LIST FOR 
J5 b-Y 
B-D SEMICONDUCTOR TYPES 
зэм жм ቁይ 2.ALL UNUSED IC PINS ARE 
ECTED TO GROUND 
ОПОА 226 
Rie сапе RIT SN7400N (ЛОЗА OR че 
гк IK 4 SN7402N 
——— ESAR 1 
POSITIO! 9 
detis 58 Y 913 POSITION REQ | 1 ж 2 
V &-A 2 a 1 
% спа 3 
.66| 


7 Y QI3 “МОТ READY MODE 
fe S-N GRS 
© 4 1176 
እ MSB € DIRECTON LIGHT 
А 4 scare SECTOR GC-e 
















ህ58-ፎ5 | UI26C 


ine 

% овв-г FRAME с D 
- eee Д.Л 

O us8-8 b 


(/132В 


5м7402м 
е 


ШЕ. 






INC HOME 


























J6B-28 


J6B-25 
JGB-22 
JGB-16 
% J6B-18 
J6eB-15 
JGB-2! 


У7А- 15 €» 






SU oan UI28A 


SNT4OON 
JGB-II | 


JeB-7 


J6B-5 
95А-гі (24 
әг1-в LÓCATOR MODE 


45А-6 ‹> 


DOWN LOCATOR STOP 






U/28B 
SNTAOON 
^ 


27 
> мэд 


ጋሬ 
SN 7430N 


UI32 A 
SN7402N 


my 
шовс 


SN 7402м 









Ul26B 
| a-s SN741ON 
JeB-s 6 +5V 


JéB-R € 


+5V SOURCE g 8-5 


Ј6А- 5 < ыны 
cas 
АҒ 
COMMON /8-% 
Jé A-R 5 
ን 
NOTE: 
ALL UNUSED I.C. PINS 
ARE CONNECTED TO 
GROUND OR Vec. 


A HOME AND LOCATOR LIMIT D чаг 


T4005 ® SCALE AND SECTOR Gc-e 





30153$ 


аму 31V9S „А„ 9-29 


€» 











Position Register (GC-3, 5). 


A 5 and A 6 








= 
20 
Ф 

gs 

Tm a 


Letters G, |, O, and (3 are not used for identification. 





*Contacts on underside are identified by letters. 





9: V ‘S-V А1ЯІЛ455У 




















иго 4 
‘ ia 7492N 
15 X СР LATCH STROBE SS ° 
d и > ህ%ሖ-5 ® 
JIA-28 -0 READY MODE 
$ JI A-O READY MODE 
® 2د‎ 27 A-5 RIGHT LOCATOR STOP ad 
5 +5 +5V aI *5v TO: U20, PINS 
E шав, PINS 2, 4, 
7, 9, 12,16 
вг 
4.7K ОгА 
ie 7402N 
Ф asa-i A-4 OFFSET RIGHT SW 





ግ 0 
А-А OFFSET OSC. 3 № 
JIA-K а 












































u28 шос 
R4 7402N 7402N 
T " Ё 2 ıo x P CLOCK к-і 
-2 OFFSET LEFT 5% ይኛ COMP CLO -10 2 
ሩቅ Jusa-7 E E 54 - > J4A-AA Ф 
& 426-26 А-Ф LEFT LOCATOR STOP 
ሩቅ ህ4ፈ- A-C ADD +! 
біб + ж STROBE 
Флл-5ь READY MODE 
JSA-E 
7402N 
X STROBE E 4 LEFT 8-13) 
J231-31 > > ህ ፊል-ፅ Ф 





INC HOME 








® 128-19 





54 СІЗА LAST PLOT 
Я 7440N LATCH SET 
vao ይ 
INITIAL * Р.О. RESET TO U4O PIN з® , 


451 መመመ” ы 
ናኔ ህ%ዶ-| A-3 Y L.R LATCH STROBE 











9. Бо иго AUGMENT 
seo: SINGLE SHOT 
ፈም ssai А-15 Y ВІТ AUG $ Ш/8А 


ADD INC 





| X INC OR ADD INC А-1 374-2 Ээ 
























uas 
4 7%ооы 
пие ^ NORMAL INPUT 
515 3 
ЖУЛУУ, [በ ЇЇ 8 512 AUGMENT 
9 иггс 
TO Use PIN г. 7410м 
| 5т2 
| то изе PIN 4 + AUGMENT 
STEERING 
Ф отд -а7 mie 
цөн E a сыа 
2 арамен AW улс ф 
Ф Jab iH UGS LA ED 


AUGMENT BITS 















































| іг 
2 
Ua 8A U3Z2A 
256 AUG TA 7GN жәнен 
оггв uaec 
4 741O0N 7404N 
$ á > 1 
Ф то U38 PIN г. i 5 
/#2ይ 
талон 
* © 
UScE a 
AH A SCALE X A REN Horus -9 
Фзв-! Ш io а! AUG А-12. 
2 > 028-29 
U34D изер ሀ/ሬል 
5A- 7402N EAS A-3585 ህ25-ሬ 
М FRAME TRANSFER " 7404N тэлсэн е 








O 5 am 
4) JIA-V 
ን к в 5 
о ------» TO UGG PIN 3 
ቃድ. ዱል-ዬ PASTIR CURAE е) 2 om | 1 Ф CLEAR AUG B-6 
= то U42 PINS % 


c 
ቱ 
> 

1 
5 
Ф 





93151939 


NOILISOd X., 5-39 


NOTE: 


ALL UNUSED 1. С. PINS ARE 
СОММЕСТЕО TO GROUND OR 
мес. 


1170 
ЕКР 


T4005 ® А5 x POSITION REGISTER GC-3 





FROM J2A-N 4 


FROM J2A-T 9 


FROM J2A-16@> 


FROM J2A-9 $ 


FROM J2A-H ® 


FROM J2A-I5 @> 


FROM J2B-24 
FROM J5A - 2! 


FROM JIB-26 
FROM J58-D 


FROM J231-14 
FROM 45А-К 


FROM J5A-BB 4% 


FROM UI 


FROM J4A-F 9 


FROM J4A-24 (i 


FROM 





SN7404N 


[> 

















LOCATOR 
MODE 


А-2\ 
хань нээс ተተ 


=. Б ИЕ? 


፳ 
Uac 
-BB SNT4O2N 


шар 


№ 12 SN7400N 
የ 13 
4 U24A ኝ 
SN7402N 

pé [M 


со». 


LOCATOR 
STEER AHEAD 





፣ г U22A 
E 5м7410№ 


U4 8D 


5мтаоом 








SN7410N 
iN TAION 


ر ا «ева‏ 


г (Цав 


TOJ2A-4 
TO J2A-2 
TO J2A-5 


TO J2A-3 


TO J2A-K 


TO Ј2А -1 


TNC 


AP 
FRAME ADDRESS GATES 


1 GATE! 


D 
A24 


TO J4A-9 


U34A 
SNT402N 


STO 
uc T 


U. 
SN74.30N 


U60B 
SN7400N 





U64B U64C 
ENTAOON SN7400N 


ሀ». ? 8 OFFSET INCREMENT : тозады; 











U88D 


SN TAOON SN T4OON 
4 13 1 2 P. 
U80B 
SNTA1ON y SN74ION 


қ | 








T4005 





J20-U 


N.C, N.C. 
J4A-18 J20-J J4A-I7 ኃፈል-15 
e & Oro J28-M ) Ф + =) 


TO J20-K TO J20-B 


1176 


AB position REGISTER Gc-3 % м5 


2 
т 
8 
o 
- 
m 
2 


2 
Q 
ዕን 
x 
2 
o 
م‎ 
2 
о 
= 











%эУ ТО: 056-12 
USB-Ill,I2 


+5У TO: VO2-11,12 
UBe-i2 


+5V TO: U66-4,9,12, 16 
UT2-4,9, 12,16 
+5ሃ 


+5V то: U78-4,9 


NOTE: 


ALL UNUSED ІС PINS ARE 
CONNECTED TO Ver OR 


+5 TO: UIO6- 4,7, 9,12 
ህ168- 2,5,|2,,ሬ 















































































































































































































GROUND *5V TO: ህሬዳ -10 
994-4,12,/6 P3 
ህ98-9,/,/% 
ሐ U56A ሟር) 
FROM 03840: ሽሎ ы аа а) SN7420N m o 
ч.) мы o бо: 
ХҮЙ ። 
FROM 940-і ske 96 
8. m “3 
кат U&A 2 v 
© { FROM u4o-14 әке SN74ION о 
9 
ши |: ህህ zl 
FROM 038-14 sie Lr - 
РЗ uasc = 
1 ee. SN7400N о 
TK LP 
FROM U38-II Le 19 Р, = 
| FROM ህ38-| 256 8-3, አልዊ 
e жым J358-5 
JaB-G / OFFSET TRANSFER IO соь 
B-AA (АҒ 
OFFSET TRANSFER 9 A-R 
Фуфәав-« um U3B-R 
TS OFFSET TRANSFER 8 
B-w 1 
л-ро © T FROM ህ4ዱ-3 $ ЗАРЕ 8-M X 44, ልፍ e 
J5A-E 
e ACE T SET OUR FRANE à СІЗ. МОТ READY MODE B-22 зав-м Ф 
ЛАМ Ф FRAME TRANSFER Ци 
ate UA2A B-S 4 
чам SN7402N 49% NOU 
2 OFFSET TRANSFER 7 9 io RIO4^ сов 
ЈаА-У Са о ሦስ ሁድ 
ሃን OFFSET TRANSFER © U34C U34B а-а J5A-R 
4А 2 Жет pe N SN7402N SN7402N 
FROM us2-3 ($ —- 
® қ ‚ ЦӘОА USOB U96B UlOOA UIOOC UIOAB U92A 
SNTAION 3| 5м7410м 3| Su 7410N !| SN74ION SNTAION 3| SNTAION SN74ION 
р 5 
J4A-M س‎ ----- > [= 
OFFSET 12 ! 1 12 47 "T 52 
TRANSFER 5 15 1% || 15 В-ЕЕ NC 
014 POSREG ኣቂ 
i ы D 4, їг, 2; 
a UIO8A 
d Ж s] De 12 e) ጋክ d ጋ 5м7476м 
U88A сввв Ulo2B UIO2D UIO2A 
it, SN7400N SN7400N SN7400N » SN7400N ib 5м74бом i 
T SN7410N --- JeB-8 Ф 
soos L| ጊ Га | ol >, 
USA A 3 UeAB c USBA U98B UI OSA : шоёв yr 
оос 27 U96A USEC UIO4C U92B 
US OC SN7476N SN 74ION SNT7476N SNTAION SN7476N SN7476N EEG SNT4ION baterias SNTAION 
із 
(420 42 
SN7402N SN7402N 
12 Ш 
FROM УЗА-ВВ 
U3eE e 
5м7404м ‘ FROM U36-8 
97 Pos REG 58 Pos REG сэ POS REG Q9 Pos REG QIO POS REG QII POS REG QIT POS REQ СИ? POS REG 412 Pos REG 013 POS REG Qi3 Pos REG FRAME MODE 
6-55 B-DD 8-2! 8-Y 8-20 8-28 





ህ28-ፐ & N.C. ህ፪8-ህ © N.C. угв-оо S» Nc ህ፪28-። N.C. JeB-EE N.C. JeB-Fr > N.C. 328-0 <> J28-A J28-3@ 
әго-с ቅ» v20-26 $ 20-27 83 ፍርቂ 42, J20-13 $ Ф 358-28 © 
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GRS 
T4005 ® ል Bx position REGISTER 22-% © 











Y Е.Р. LATCH STROBE 





РБ 





















А- : 
Du ጃል-ህ ‹ D READY MODE > 
% 9ክ-97 PAS о Үерт EPE | "ке 
ህ < pe +5У -«— —AN——» +5V TO: U20, PINS 





928, PINS 2, 4, 
7, 9, 12, 1Ф 





















1 =. OEO Y COMP CLOCK 

277 pou | are 7 
^-6 DOWN LOCATOR STOP 

Ф 16-26 № А-Ф Own LOCATOR ST 

ረ» J4a-c Esc ADD +1 






ሪረል-9 





+ Y STROBE 



























9231-34 é 
HERS QA-E READY MODE 
475-15 | 
2 
J230-31 # А-7 - Y STROBE 
Фісь-іө ረ ^-rF INC HOME 
; LAST PLOT 
LATCH SET 
M ው INITIAL + Р.О. RESET TO U4O PIN ІЗ 
ረቃ ህ 4ል-7 Am DEAS Ф 





Qusa gei Жылататын | 












иго 


AUGMENT SINGLE 
960! SHOT 








ADD INC 













TO U38 РІМ 3 


92151939 


NOILISOd „А, 4-29 


TO Use РМ = 





TO 456 PIN4 AUGMENT 


STEERING 






JIA-FF «АШ8 AUGMENT 
Aus Bett AES 22222223 
dae атымды ን ንታ 


“ 





256 AUG 
uaec 






оггв 
4 25428 





ራቃ TO U38 PIN 2 

















TO Чоё PIN -Ф 
AUG 





Gt А-12 





@ ህሬዬ-፤ Ан А SCALE Y 
1. ል- 15 © 
U34D 


2 А- 7402 м 
® SAS bó « А-М FRAME TRANSFER Ш 


145 
@s AA KM LAN MASTER CLEAR в) > 


Q Ø Auc 









TO UGG PIN 3 % 











ECEAR AUG 
TO U42 PIN 5 © 


NOTE: 


ALL UNUSED I.C. PINS ARE 
CONNECTED TO GROND OR Vcc 


T4005 ® Аб v POSITION REGISTER GC-5Q> ሠ 





O зел-м 
uaga | БОЛТ 
SN7475N LATCH 


U44c-9 


<> vea-7 


G ЧФА-ІФ 


SNT4O4N 


» 





G J6^-9 


9 UGA-H 


9 UGA-15 


8 


FRAME ADDRESS GATES 


B-E 
лор з XQ 
LOCATOR 4 (0, №74 4 | POS GATEO 
ОЗА -гі MODE шар "i SN7402N Mm 


JGB-24 I ig $NT400N Ер 1 
- з U34A 

ЕНЕҢ 9 “б т KIG, SN7402N 

U48B 

UTOR d 
E — а у 








џаар (500 


5мт402м SN7402N 


SN7400N 


J7A-5 SETTING UP p 
J3A-BB 34 
[al 2 84 
' Wr 


ФФ DOD ФФ 


USOC 
524 SN7402N 











LOCATOR 
STEER AHEAD 


i ІІІ oe 


05 
SNT430N 








3| 


| г ЧУ22А 
| ነ SN7410N 





| U64B 9646, 
EOD |+ 3 BNT400N 
T400N Зи. 3 
10 





U 

er SN 0: Y OFFSET INCREMENT. о4в-в Q) 
U48D 
SN7400N US4C 
SN7400N 


ШЖ u»o-i 
ЧИН ИГ ЗӨВ! ша : 
ГІЗ! р 9 р р р р р 4 p 
B à 1 ል ል - 2B 
SN TAIN UTOB zi U64D ሾሆ чел, U88D 
U66A S» B SN T400N ,SNTA00N 
2 2 8 т 6 9 só 4 
9 : 9 5 7 








J4A-24 












SN 7476N 


вов овгс 
О78А. y UT8B 2 " ОВАА 7| SN7410N 
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Software Controller (Acc-4). 
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Ф сс -0l T 22k юк 22K U24C = 3 
4 Moar 
ғ-зилтен 0248 21 
FROM (D лазс-о F SWITCH 7 MO47 2 ሯ 
17 9 o 
вв? w 9 
< SWITCH 22K т 
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FROM J7B-B,J230-16€ Di U24A |. SEE PARTS LIST FOR 
B 278 መጋር MO 47 SEMICONDUCTOR TYPES 
22k 22K 2. ALL UNUSED ኩር. PINS 
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DE DD SDS 


P. O. RST 


(J15) | CPU Bit 8 


(916) | CPU Bit 10 


(J17) | CPU Bit 12 


(J18) | CPU Bit 14 


e 


(415) | CPU Bit 9 


(J16) | CPU Bit 11 


(J17) | CPU Bit 13 


ФФФФФ 


(418) | CPU Bit 15 


e 


(415) | DEVICE SW 
(J16) | DEVICE SW 
(417) | DEVICE SW 


ሠ18) | DEVICE SW 


SELECT DEVICES 1 


oolole 


Reference Schematic 


J1A-N (J15) 


J7B-5 (J18) 


J14-10 


J22-49A 


J14-12 


J22-49B 


J14-3 


J232-15 


J14-2 


J232-14 


J14-11 


422-50А 


414-13 


422-508 


4146 


4232-18 


414-1 


4233-22 


J125L-2 


J125J-9 


J125H-3 


J125E-10 


J232-19 (J18) 
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BB 


24 


23 


22 
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CPU WRITE THRU x 


!! 


* 
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CPU VIEW 
FRAME/LOCATOR 
፳፲ 


8[. 
READY MODE 
| 
| 


IN SECTOR 


K + Y SKIP INC 2 


ж 


ж 


ж 


S| ФӨФӨӨ © 


Reference Schematic Pin 


J125L-5 7 
J7B-3 (J18) 

J7B-1 (J15) 

J15-17 

J21-24 (J18) 

J233-19 (J18) 

J7B-C (J15) 

J15-U 

J21-25 (J18) 

J233-20 (J18) 


J8B-B (J18) 


J7B-13 (J15) 

J21-2 (J18) 

J8B-A (15, J18) 13 
J14A-U (J15) 

J130-5 (J18) 

J7A-19 (J15, J18) 

J101-7 

J102-7 

J103-7 


J104-7 


(J15) 
(J16) 
(J17) 


(J18) 


(J15) 
(J16) 
(J17) 
(J18) 
(J15) 
(J16) 
(J17) 
(J18) 
(J15) 
(J16) 
(J17) 


(J18) 


OUTPUTS 


Signal Name 





DEVICE ERASE 
DEVICE ERASE 
DEVICE ERASE 


DEVICE ERASE 


STORE TYPE “9 
NON STORE TYPE e 


DEVICE NONSTORE 


ІШ 


DEVICE NONSTORE 
DEVICE NONSTORE 
DEVICE NONSTORE 
DEVICELITEM Q> 


DEVICE LITE (Ш) 


| 


DEVICELTEIS > 
DEVICEON 
DEVICEON 
DEVICE ON 
DEVICE ON 





To 


J101-18 


J102-18 


J103-18 


J104-18 


J21-T (J18) 


J21-EE (J18) 


J101-6 


J102-6 


J103-6 


J104-6 


J125K-2 


J125H-9 


J125J-3 


J125F-10 


J21-9 


J21-15 


J21-17 


J21-22 


T pins of connectors J15, 16, 17, and 18 are connected together. The wire from the connector indicated connects to the connector shown in parenthesis. 
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DEVICE OFF 


RESET . 


SHIFT 


PU WRITE THRU 


БІ АМТ 


CPU VIEW 


FRAME/LOCATOR 
JNBLK 





READY MODE 


N SECTOR 


X + Y SKIP INC 


WRITE 

RASE INTERVAL 
ERASE INTERVAL 
RASE INTERVAL 


ERASE INTERVAL 





* 


Ф Ф Ф| Ф 


* 


* 


* 


* 
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* 
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* 
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Reference Schematic Pin 


J125L-5 7 
J7B-3 (J18) 

J7B-1 (J15) 

J15-17 

J21-24 (J18) 

J233-19 (J18) 

J7B-C (J15) 

J15-U 

J21-25 (J18) 

J233-20 (J18) 


J8B-B (J18) 


J7B-13 (J15) 
J21-2 (J18) 

488-ል (15, J18) 13 
414ል-ህ (J15) 

1130-5 (918) 

J7A-19 (J15, 418) 

4101-7 

4102-7 

1103-7 


4104-7 


(315) 
(916) 
17) 


(418) 


(415) 
(416) 
(317) 
(318) 
(415) 
(316) 
(417) 
(318) 
(315) 
(316) 
(417) 


(418) 


OUTPUTS 


Signal Name 


DEVICE ERASE 
DEVICE ERASE 
DEVICE ERASE 
DEVICE ERASE 


STORE TYPE 


in 


e 


NON STORE TYPE e 


DEVICE NONSTORE 


DEVICE NONSTORE 


DEVICE NONSTORE 


DEVICE NONSTORE 


DEVICE LITE (D 
DEVICE LITE (1) 
DEVICE LITE (Ш) 
DEVICE LITE (277 
DEVICE ON 
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м м м м 
о о о о 
5 5 3 3 
a a a a. 


DEVICE ON 
DEVICE ON 


DEVICE ON 


© 
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<= 


ее 


То Ріп 
4101-18 
4102-18 
4103-18 
4104-18 
J21-T (18) 
J21-EE (318) 
J101-6 
J102-6 
J103-6 
J104-6 
J125K-2 
J125H-9 
J125J-3 
J125F-10 
J21-9 
J21-15 
J21-17 


сс 
J21-22 


Like pins of connectors J15, 16, 17, and 18 are connected together. The wire from the connector indicated connects to the connector shown in parenthesis. 
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(J16) 


(J17) 


(J18) 


(J15) 


(J16) 


(J17) 


(J18) 
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(J16) 


(J17) 


(J18) 


(J15) 


(J16) 


(J17) 


(J18) 


OUTPUTS 
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*Z OUTPUT 
*Z OUTPUT 
*Z OUTPUT 


*Z OUTPUT 


WRITING * ERASE e» 





To 


J101-8 
J102-8 
J103-8 
J104-8 
J101-20 
J102-20 
J103-20 
J104-20 
J101-4 
J102-4 
J103-4 
J104-4 
J101-17 
J102-17 
J103-17 
J104-17 


47А-С 
(415, 318) 





R56 
Y Position 


R76 
X Position 


*Contacts on underside are identified by letters. 
Letters С, I, O, апа О are not used for identification. 
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SNTAB6N 
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39k በ V 
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AV1dSIG 8 1 9 ና>=ህ 


For component layout see photo of Assembly A-12 on schematic : 


*Like pins of connectors J15, 16, 17, and 18 are connected together. The wire from 
the connector indicated connects to the connector shown in parenthesis. 





| DIFF = IK, ТЭ 


PIS,I6,I7, OR 18 


PIS,16,17,OR 18 





+2.5 
TP 
(8-27 (лвле) UM CI a + Y OUTPUT 
о VOLTS 
J7B-I (JI5) 
J2i-24(J18) 
[ከከ — Л 
Шш шг — ul 
+г.5 
х X D/A OUTPUT 
Qua 27(J15, 18) * X OUTPUT 
о VOLTS 
JTB-C(JIS) 
421-гь (016) 
Ч +15V 
J78-T(J18) (осек) 
UB, PIN I 
012, PINS 4, 9, 16 
+5У SOURCE 052, PINS 2,4,5 
U34, PINS 2,4,5 
ANALOG GND 058; PINS 5) 3, 4, 5 
240, PIN ІЗ 
COMMON (ла) 
J7B-P(JI&) 
NOTES: 
l. ALL UNUSED I.C. PINS ARE 
CONNECTED TO GROUND OR Vec 
ጭ ፎ. SEE PARTS LIST FOR 
SEMICONDUCTOR TYPES 
T4005 Ф 








JIOI -15, J102-15 
JIO3-15,JIO4-15 


JIOI-3, 3102-3 
JIO3-3, J104-3 


3164-1, JIO2-1 
JIO3-l, JIo4-1 


JIO1-14 ,JIO2-14. 
4103-14, 0104-14 


А12 DISPLAY DEVICE-6Il ACC 5,6,7,8 GEE 





H31108H.1NOO 


AW1dSIC 8 ‘4 “9 ና 








Acc-9 GDC STATUS 
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፤ 
1 
i 
ከ — шэн 
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*Contacts on underside аге identified by letters. 
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Letters С, 1, О, and О are not used for identification. 
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ል 13and A 14 GDC Status Gate B 
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@urrias M — GATE C,8b в 
IO 23 
@ ов e Yat %- S BAS AE 4 У о22-авь 
қ 3 vec 
| wm ils шт... © DATA,S-8i 
@ د‎ 5al Lou — аав КТІ 
" 12 U2D 
SNT4OIN UeB 
2 фи «Ne 
ሪ ЕВ sys — ሬይን о BEN CM DD ете 
‹ቓራ%ል-5 5 Uoc 
SN740IN UGCA 
ሩፍ»ህ46-ኗ A каз орен SN740IN 
Quaw-u әҙ... ТҚС dad 
x 12 UeD 
SN740IN ШОВ 
Quse -1 Ше ха обере SNTAOIN 
€ DATA,8-84 
1 415 YQ! OFFSET aq ነ Ma: ten 
Фә 4B-24 4 (ЛОС. 
. SN740IN UloA 
2c Ё 21 ተማ 0 
о “II DATA, в 
Qi 4ь-2ъ |: за am SS OD MER መ ዘህ 
С 7 
: ЕРЕШЕ Do. 7277 Seven 
Фә 4B-A ШЕ 27 x Q9 OFFSET SNT7TAOIN 
) lec ves ores O DATA SIE 
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9 с UIAD 
SN7401N 
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69, 45-ህ ድ Ү07 OFFSET | =| }° ር. рАТА,4-89 3452456 
U/I8C 
SN7401N UIBA 
4). 4-37 € В ሄ 6ሬ OFFSET СҮГ 
du ጣላ 
ሪ».45-= ፡  ፐ በ اعجو‎ J22-39 ® 
3 SNT4OIN 
dpo4A-&E к X Q5 OFFSET SNT401N 
ፊቅ. ዱጅ-!|ጩ E y uiu IB MTS 9322-3688 
ү U22A 
«ро 4A-FF КО | SN740iN 
фаь-і ZT YQ4 OFFSET С, DATA 4 -B3 የ ልከ 
- (220 
SN740IN 
‚ 28 GATEC, 4a 
922-24А 6 р 
9 € U288 
а Ш О тн 
‚ FF GATEC,4/ 5 8 
44: i 
"E c ——— COMM ES 322-308 
E UU ii AR 
3 SN740IN bh- U28A 
и қ a D 
U28D 
SN740IN U32B 
SN740IN 
БЕ... Pad C DATA,4'-B2 322-348 
5 U32C 
SN740IN U32A 
SN7401N 
ር. DATA,4‘-B3 39421584 B 
12 U32D 
SN740IN 
NOTE: 
ALL UNUSED I.C. PINS ARE CONNECTED 
TO GROUND OR Мес 
ДИЭН Tos "EG E ARTES илэн ЕР a 
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©) sca-is Uec © 
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Фозь-ж B ነ Q2 POSITION REGISTER 






UeD 
SN740IN 
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© J3B-T ሪ 21 хол POSITION REGISTER 
DATA, 8-B4 








Я D 
Фоъь-т 15 уай POSITION REGISTER ее.) 


© 35 ھ-U‎ ат YRIO POSITION REGISTER 
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«9 оъњ-19 / 26 хөв POSITION REGISTER SN7401N | 
Я 52 
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Q оъњ-19 д 25 Y@e POSITION REGISTER ! | ) 222-95 
2 12 (ар 4 % 
л 5м7401№ | 
ік 429-244 оссо сш А UI8B a 
i 4 
лала (iSo Хонин Бэрх Ln p SN740IN ша 
> А GATE B,4b 
ix e 422-22А € ` 5 ю ms DATA, 4-56 о { 
9 тыьь-із BF YQ7 POSITION REGISTER we. 8 122-165 
| //ወር 4 
SN7401N UISA e 





B e POSITION REGISTER SN740IN 
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| 
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ል DATA,8-B! 





TO J22-3A 
(® FROM ህሬል-55 < % 
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== а 1. SEE PARTS LIST FOR 
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2. ALL UNUSED 1.С. PINS 
ARE CONNECTED TO Vee OR GND 
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Strappable Options 


жәр” side is shown. Other side is “А” side. 
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FIGURE AND INDEX NUMBERS 


Items in this section are referenced by figure and index numbers to the illustrations which 
appear either on the back of the diagrams or on pullout pages immediately following the 
diagrams of the instruction manual. 


INDENTATION SYSTEM 


This mechanical parts list is indented to indicated item relationships. Following is an 
example of the indentation system used in the Description column. 


Assembly and/or Component 
Detail Part of Assembly and/or Component 
mounting hardware for Detail Part 
Parts of Detail Part 
mounting hardware for Parts of Detail Part 
mounting hardware for Assembly and/or Component 


Mounting hardware always appears in the same indentation as the item it mounts, 
while the detail parts are indented to the right. Indented items are part of, and included 
with, the next higher indentation. 


Mounting hardware must be purchased separately, unless otherwise specified. 


PARTS ORDERING INFORMATION 


Replacement parts are available from or through your local Tektronix, Inc. Field Office 
or representative. 


Changes to Tektronix instruments are sometimes made to accommodate improved 
components as they become available, and to give you the benefit of the latest circuit 
improvements developed in our engineering department. It is therefore important, when 
ordering parts, to include the following information in your order: Part number, instru- 
ment type or number, serial or model number, and modification number if applicable. 


If a part you have ordered has been replaced with a new or improved part, your 
local Tektronix, Inc. Field Office or representative will contact you concerning any change 
in part number. 


Change information, if any, is located at the rear of this manual. 


ABBREVIATIONS AND SYMBOLS 


For an explanation of the abbreviations and symbols used in this section, please refer 
to the page immediately preceding the Electrical Parts List in this instruction manual. 
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MECHANICAL PARTS LIST & ILLUSTRATIONS 


Title Page Nos. of Parts List 
Figure 1 Control Panel .................................. 6-1 thru 6-3 
| Figure 2 Chassis ........................................ 6-4 thru 6-12 


Figure 3 Cabinet ........... айыда ቅ ም ea лажа deat UR, ore cé Te 6-13 

















Fig. & 
Index 
No. 


Tektronix 
Part No. 


640-0493-00 
380-0197-00 
200-1102-00 
212-0004-00 
211-0507-00 


670-0934-00 
388-1618-00 
131-0589-00 
136-0370-00 
214-0628-00 
210-0702-00 
211-0504-00 
210-1011-00 


366-1200-01 

366-1200-02 
366-1200-03 
366-1200-04 
366-1200-05 
366-1200-06 
366-1200-07 
366-1200-08 
366-1200-09 
366-1200-10 
366-1200-11 

366-1200-22 
366-1200-39 
366-1200-12 
366-1200-13 
366-1200-14 
366-1200-15 
366-1200-16 
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SECTION 6 
MECHANICAL PARTS LIST 


FIGURE 1 CONTROL PANEL 


Serial/Model No. 


Eff 


Disc 


Q 
t 


Y 


— — — — — — መ መ መ መ= ммм ኢን ኢን ኢን 


Description 
12345 


CONTROL PANEL ASSEMBLY 


control panel assembly includes: 
HOUSING, control panel 

COVER, subpanel 

mounting hardware: (not included w/cover] 
SCREW, 8-32 x 0.312 inch, PHS 

SCREW, 6-32 x 0.312 inch, PHS 


CIRCUIT BOARD ASSEMBLY—CONTROL PANEL 
circuit board assembly includes: 
CIRCUIT BOARD 
TERMINAL, pin, 0.50 inch long 
LAMP HOLDER, plastic 
SPRING, flat, pushbutton 
EYELET 
mounting hardware: (not included w/circuit board assembly) 
SCREW, 6-32 x 0.25 inch, PHS 
WASHER, plastic, 0.13 ID x 0.375 inch OD 


PUSHBUTTON—8 k 
PUSHBUTTON—4 К 
PUSHBUTTON—2 k 
PUSHBUTTON—1 К 
PUSHBUTTON—512 
PUSHBUTTON—256 
PUSHBUTTON—VERT 
PUSHBUTTON-—HORIZ 
PUSHBUTTON—READY 
PUSHBUTTON—FRAME 
PUSHBUTTON—LOCATE 
PUSHBUTTON—FAST 
PUSHBUTTON—HOME 
PUSHBUTTON—OFF 
PUSHBUTTON-—I 
PUSHBUTTON-—II 
PUSHBUTTON—II 
PUSHBUTTON—IV 
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Fig. & 
Index Tektronix 
No. Part No. 


-16 366-1200-17 
-17 366-1200-18 
366-1200-19 
-18 366-1200-20 
366-1200-21 
-19 3ሪ6-1200-23 
366-1200-24 
366-1200-25 
366-1200-26 
366-1200-27 
366-1200-28 
366-1200-29 
366-1200-30 
-20 366-1200-31 
366-1200-32 
366-1200-33 
366-1200-34 
356-1200-35 
366-1200-36 
366-1200-37 
366-1200-38 
-21 33/-1285-00 
-22 378-0781-00 
-23 334-1538-00 
-24 378-0663-00 
-25  366-1199-00 
-26  386-1736-00 
-27 333-1318-02 
-28 334-1555-00 
175-1172-00 
-29 260-1179-00 
-30 131-0946-00 
-31 131-0945-00 


212-0045-00 


6-2 


FIGURE 1 CONTROL PANEL (cont) 


Serial/Model Мо, 


Eff Disc 


Q 
t 


12345 


PUSHBUTTON—INITIAL 
PUSHBUTTON—RETAIN 
PUSHBUTTON—RECALL 
PUSHBUTTON—AUTO 
PUSHBUTTON—MAN 


PUSHBUTTON—1 
PUSHBUTTON—2 
PUSHBUTTON—3 
PUSHBUTTON—4 
PUSHBUTTON—5 
PUSHBUTTON—6 
PUSHBUTTON—7 
PUSHBUTTON—8 
PUSHBUTTON—A 
PUSHBUTTON—B 
PUSHBUTTON—C 
PUSHBUTTON—D 
PUSHBUTTON—E 
PUSHBUTTON—F 
PUSHBUTTON—G 
PUSHBUTTON—H 
SHIELD, light 

LENS, status, rear 


FILM, identification, status 


LENS, status, front 


PUSHBUTTON, position 


SUBPANEL, front 
PANEL, front 
PLATE, identification 


CABLE, special purpose electrical, power switch 


cable includes: 


SWITCH, rocker—POWER 
CONNECTOR SHELL 
CONTACT, electrical, male 
mounting hardware: (not included w/cable} 
SCREW, thread cutting, 6-32 x 0.312 inch, PHS 
mounting hardware: (not included w/control panel assembly) 
SCREW, 8-32 x 0.50 inch, THS 
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FIGURE 1 CONTROL PANEL (cont) 


e Fig. & Q 
Index Tektronix Serial/Model No. t "m 

No. Ран No. Eff Disc У 12345 Description 
175-1200-00 1 CABLE, special purpose, electrical, interconnecting 
ТЕС - cable includes: 

-33  343.0282-00 10 RETAINER, connector 

-34 380-0204-00 2 HOUSING, connector 

* -35 352-0168-08 2 HOLDER, terminal connector, 10 wire (gray) 
352-0168-00 2 HOLDER, terminal connector, 10 wire (black) 
352-0168-01 2 HOLDER, terminal connector, 10 wire (brown) 
: 352-0168-02 2 HOLDER, terminal! connector, 10 wire (red) 

352-0168-03 2 HOLDER, terminal connector, 10 wire (orange) 
352-0168-04 2 HOLDER, terminal connector, 10 wire (yellow) 
352-0168-05 2 HOLDER, terminal connector, 10 wire (green) 
352-01ሪ8-06 2 HOLDER, terminal connector, 10 wire (blue) 
352-0168-07 2 HOLDER, terminal connector, 10 wire (violet) 
352-0168-09 2 HOLDER, terminal connector, 10 wire (white) 

-36 131-0707-00 200 CONNECTOR, terminal 

-37  175-0833-00 ft WIRE, 10 wire ribbon, cut in 10, 15 inch lengths 

-38 211-0016-00 4 SCREW, 4-40 x 0.625 inch, RHS 

-37 105-0192-00 4 EJECTOR, connector 

-40 220-0590-00 4 NUT, rectangular, 4-40 x 0.39 inch 
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T4005/4201 GRAPHIC DISPLAY CONTROLLER 
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T4005/4201 GRAPHIC DISPLAY CONTROLLER 








Fig. & 
Index 
No. 


2-1 


-2 
-3 


Tektronix 
Part. No. 


426-0624-00 


211-0507-00 
210-0457-00 


131-0549-00 


211-0008-00 


131-0931-00 
211-0014-00 
210-0586-00 


348-0056-00 
343-0006-00 
211-0510-00 
210-0863-00 


351-0238-00 


211-0507-00 
210-0457-00 


351-0238-00 


213-0041-00 


253-0056-00 
386-1735-00 


212-0593-00 


214-0044-00 


211-0008-00 
361-0352-00 


Serial/Model No. 


Eff 


Disc 
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FIGURE 2 CHASSIS 
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м м ' = 


NK‏ ت بے 
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Description 
1 2 3 4 5 


FRAME SECTION, cabinet, lower front 

mounting hardware: (not included w/frame section] 
SCREW, 6-32 x 0.312 inch, PHS 

NUT, keps, 6-32 х 0.312 inch 


CONNECTOR, receptacle, female, 56 pin 
mounting hardware for each: (not included w/connector) 
SCREW, 4-40 x 0.25 inch, PHS 


CONNECTOR, receptacle 

mounting hardware: (not included w/connector} 
SCREW, 4-40 x 0.50 inch, PHS 

NUT, keps, 4-40 x 0.25 inch 


GROMMET, plastic, 0.375 inch diameter 
CLAMP, cable, plastic, 0.50 inch diameter 
mounting hardware: (not included w/clamp) 
SCREW, 6-32 x 0.375 inch, PHS 

WASHER, D shape, 0.191 ID x 0.515 inch 


GUIDE, circuit card, auxiliary 

mounting hardware: (not included w/guide) 
SCREW, 6-32 х 0.312 inch, PHS 

NUT, keps, 6-32 x 0.312 inch 


GUIDE, circuit card, auxiliary 
mounting hardware: (not included w/ guide) 
SCREW, thread cutting, 6-32 x 0.375 inch, THS 


TAPE, plastic foam, 6.60 inches long 
SUPPORT, circuit card 

mounting hardware: (not included w/support) 
SCREW, shouldered, 10-32 x 0.437 inch 


LATCH, fastening 

mounting hardware: (not included w/latch) 
SCREW, 4-40 х 0.25 inch, PHS 

SPACER, ring, 0.193 ID x 0.355 inch OD (по! shown) 
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Fig. & 
Index 
No. 


-23 


-24 
-25 


-39 
-40 


4] 
-42 
-43 


Tektronix 
Part No. 


351-0239-00 
211-0507-00 
210-0457-00 


351-0250-00 
211-0507-00 
210-0457-00 


426-0625-00 
211-0008-00 
211-0504-00 


179-1571-00 
179-1553-00 
179-1552-00 
131-0707-00 
352-0161-00 
352-0162-00 
352-0163-00 
352-0166-00 
352-0167-00 
179-1551-00 
131-0707-00 
352.0162-00 
352-0163-00 
352-0164-00 
352-0165-00 
352-0166-00 
352-0167-00 
175-1171-00 
131-0947-00 
131-0948-00 
255-0249-00 


Serial/Model No. 
ff 





FIGURE 2 CHASSIS (cont) 


Disc 
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Description 
12 3 45 


GUIDE, circuit card, main 

mounting hardware for each: (not included w/ guide) 
SCREW, 6-32 x 0.312 inch, PHS 

NUT, keps, 6-32 x 0.312 inch 


GUIDE, circuit card, interface 

mounting hardware for each: (not included w/guide) 
SCREW, 6-32 x 0.312 inch, PHS 

NUT, keps, 6-32 x 0.312 inch 


FRAME SECTION, center, air duct 

mounting hardware: (not included w/frame section) 
SCREW, 4-40 x 0.25 inch, PHS 

SCREW, 6-32 x 0.25 inch, PHS 


WIRING HARNESS 
WIRING HARNESS, interconnecting 
WIRING HARNESS, IF control 
wiring harness includes: 
CONNECTOR, terminal 
HOLDER, terminal connector, 3 wire (black) 
HOLDER, terminal connector, 4 wire (black) 
HOLDER, terminal connector, 5 wire (black) 
HOLDER, terminal connector, 8 wire (black) 
HOLDER, terminal connector, 9 wire (black) 
WIRING HARNESS, control 
wiring harness includes: 
CONNECTOR, terminal 
HOLDER, terminal connector, 4 wire (black) 
HOLDER, terminal connector, 5 wire (black) 
HOLDER, terminal connector, 6 wire (black) 
HOLDER, terminal connector, 7 wire (black) 
HOLDER, terminal connector, 8 wire (black) 
HOLDER, terminal connector, 9 wire (black) 
CABLE, special purpose, electrical 
cable includes: 
CONNECTOR SHELL 
CONTACT, electrical, female 
PLASTIC CHANNEL, 7.5 feet 
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е Fig. & 


Index Tektronix 


No. 


-44 
-45 
-46 
47 


Part No. 


214-0702-00 
214-1458-00 
255-0334-00 
200-0762-00 


213-0088-00 
204-0441-00 
210-0407-00 
210-0006-00 


352-0002-00 
200-0582-00 
352-0010-00 
210-0873-00 
200-0237-00 
161-0006-00 
358-0025-00 
378-0780-00 
378-0647-00 
343-0263-00 
119-0215-00 
211-0516-00 
210-0457-00 


407-0786-00 


211-0565-00 


131-0569-00 


129-0260-00 
210-0586-00 


337-1360-00 


211-0504-00 


441-0963-00 
200-0865-00 


211-0008-00 


FIGURE 2 CHASSIS (cont) 


Serial/Model No. t 
ff Disc ሃ 
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Description 
ጊ 2 3 4 5 


KEY, polarizing, connector, plastic 
KEY, connector 
PLASTIC CHANNEL 
COVER, line voltage selector 
cover includes: 
HOLDER, fuse 
mounting hardware for each: (not included w/holder} 
SCREW, thread forming, #4 х 0.25 inch, PHS 
BODY, line voltage selector 
mounting hardware: (not included w/body] 
NUT, hex., 6-32x 0.25 inch 
WASHER, lock, internal, #6 


FUSE HOLDER ASSEMBLY 
fuse holder assembly includes: 
CAP, fuse 
HOLDER, fuse 
WASHER, rubber, 0.50 ID x 0.638 inch OD 
NUT, fuse holder 
COVER, fuse holder 
CABLE ASSEMBLY, power 
BUSHING, strain relief 
SCREEN, fan 
FILTER, air, 3.125 inches square 
RETAINER, filter 
FAN ASSEMBLY 
mounting hardware: (not included w/fan assembly) 
SCREW, 6-32 x 0.875 inch, PHS 
NUT, keps, 6-32x0.312 inch 


BRACKET, component mounting - 
mounting hardware: (not included w/bracket} 
SCREW, 6-32 x 0.25 inch, THS 


CONNECTOR, receptacle 

mounting hardware for each: (not included w/connector) 
POST, stud, 4-40, w/countersink 

NUT, keps, 4-40 x 0.25 inch 


SHIELD, electrical, power supply 
mounting hardware: (not included w/shield) 
SCREW, 6-32 x 0.25 inch, PHS 


CHASSIS-FRAME ASSEMBLY 

COVER, connector mounting hole 

mounting hardware for each: (not included уу/соуег) 
SCREW, 4-40 x 0.25 inch, PHS 
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Mechanical Parts List —T4005/4201 


FIGURE 2 CHASSIS (cont) 








Fig. & Q 
Index Tektronix Serial/Model No. t AM 
No. Part No. Eff Disc у 12345 Description 
74 ------ 1 LINE FILTER 
VE us - | mounting hardware: (not included w/line filter} 
-75 211-0008-00 4 SCREW, 4-40 x 0.25 inch, PHS 
# 
-76  670-0933-00 ] CIRCUIT BOARD ASSEMBLY—POWER SUPPLY A16 
із жанда - circuit board assembly includes: 
388-1617-00 1 CIRCUIT BOARD . 
-77  131-0589-00 9 TERMINAL, pin, 0.50 inch long 
131-0608-00 17 TERMINAL, pin, 0.365 inch long 
-78 136-0269-00 3 SOCKET, integrated circuit, 14 pin 
-79 214-0579-00 3 PIN, test point 
-80 211-0155-00 4 SCREW, relieved shank, 4-40 x 0.375 inch 
-81 361-0301-00 4 SPACER, sleeve 
42 ------ 1 CAPACITOR 
------ - mounting hardware: (not included w/capacitor) 
-83 343-0064-00 1 CLAMP, capacitor mounting 
-84 212-0008-00 1 SCREW, 8-32 х 0.50 inch, PHS 
-85 210-0458-00 4 МОТ, keps, 8-32 x 0.344 inch 
-86 212-0004-00 3  SCREW, 8-32x0.312 inch, PHS 
-87 210-0224-00 2  LUG, solder, SE #10 
------ - mounting hardware for each: (not included w/lug) 
-88 212-0518-00 1 SCREW, 10-32 x 0.312 inch, PHS 
-89 210-0010-00 1 WASHER, lock, internal #10 
-90 348-0063-00 2 GROMMET, plastic, 0.50 inch diameter 
-91 348-0064-00 1 GROMMET, plastic, 0.625 inch diameter 
-92 210-0202-00 1 LUG, solder, SE #6 
mene жасар Sho - mounting hardware: (not included w/lug) 
-93  211-0507-00 1 SCREW, 6-32 х 0.312 inch, PHS 
-94  210-0457-00 1 МОТ, keps, 6-32 x 0.312 inch 
95 ------ 1 TRANSFORMER 
- - >= = = -= - transformer includes: 
-96 212-0522-00 4 SCREW, 10.32 x 2.50 inches HHS 
-97 210-0812-00 4 WASHER, fiber, shouldered, #10 
-98  166-0434-00 4 TUBE, bolt insulating, 2.25 inches long 
------ - mounting hardware: (not included w/transformer) 
-99  220-0410-00 4 NUT, keps, 10-32 x 0.375 inch 
100 ------ 2 CAPACITOR i 
2----- - mounting hardware for each: (not included w/capacitor) 
-101 211-0516-00 2 SCREW, 6-32 x 0.875 inch, PHS 
-102 210-0457-00 2 МИТ, keps, 6-32 x 0.312 inch . 
-103 386-0254-00 1 PLATE, fiber, large 
-104 432-0048-00 1 BASE, capacitor mounting, large 




















Fig. & 
Index 
No. 
-105 


-106 


-107 
-108 
-109 
-10 
-111 
-112 
-113 
-114 


-115 


-116 
-117 
-118 
-119 
-120 


-121 
-122 
-123 
-124 
-125 
-126 
-127 


-128 
-129 


Tektronix 
Part No. 


129-0006-00 


210-0457-00 


214-0012-00 
210-0457-00 
210-0202-00 
210-1111-00 


210-0202-00 
211-0507-00 
210-0457-00 


136-0280-00 


213-0041 -00 
386-0978-00 


136-0270-00 


213-0041 -00 
386-01 43-00 


211-0097-00 
210-0586-00 


352-0031 -00 
211-0510-00 
210-0457-00 


Mechanical Parts List—T4005/4201 


FIGURE 2 CHASSIS (cont) 


Serial/Model No. 


Eff 


Disc 


Q 
t 


NN! — 


[N'N = N'i = سد ت‎ ፤ w 


NN = 


— — — 


Descripfion 
1 2 3 4 5 


POST, connecting, insulated 
mounting hardware: (not included w/post) 
NUT, keps, 6-32 х 0.312 inch 


BOLT, spade, 6-32 x 0.375 inch 

mounting hardware: (по! included w/bolt) 
NUT, keps, 6-32x 0.312 inch 

ШО, solder, SE #6 

WASHER, shouldered, plastic 


ШС, solder, SE #6 

mounting hardware: (not included w/lugs) 
SCREW, 6-32 x 0.312 inch, PHS 

NUT, keps, 6-32 x 0.312 inch 


SOCKET, transistor, large 
mounting hardware: (not included w/ socket) 
SCREW, thread forming, 4-40 x 0.25 inch, PHS 


TRANSISTOR 

mounting hardware: (not included w/transistor) 
SCREW, thread cutting, 6-32 x 0.375 inch, THS 
PLATE, mica, 1.17 x 1.17 inches 


SOCKET, transistor, small 
mounting hardware for each: (not included w/socket) 
SCREW, thread cutting, 4-40 x 0.25 inch, PHS 


TRANSISTOR 

mounting hardware for each: (not included w/transistor) 
SCREW, thread cutting, 6-32 x 0.375 inch, THS 

PLATE, mica, 0.80 x 1.35 inches 


THERMO CUTOUT 

mounting hardware: (not included w/thermo cutout) 
SCREW, 4-40 x 0.312 inch, PHS 

NUT, keps, 4-40 x 0.312 inch 


HOLDER, fuse, single 

mounting hardware: (not included w/holder) 
SCREW, 6-32 x 0.375 inch, PHS 

NUT, keps, 6-32x0.312 inch 
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Mechanical Parts List —T4005/4201 


FIGURE 2 CHASSIS (cont) 





Fig. & Q 
Index Tektronix Serial/Model No. t гав 
Мо. Part No. Eff Disc y 12345 Description 
-130 407-0752-00 | 1 BRACKET, component mounting 
------ - mounting hardware: (not included w/bracket) 
-131 210-0457-00 2 МОТ, keps, 6-32 x 0.312 inch 
3132; Ds 4  DIODE 
- = == ee - mounting hardware for each: (not included w/diode} 
-133 220-0410-00 1 NUT, keps, 10-32 x 0.375 inch . 
-134 210-0805-00 4 WASHER, flat, #10x 0.438 inch 
-135 210-0909-00 4 WASHER, mica, insulating 


-136 210-0224-00 4 LUG, solder, SE #10 


-137 214-1341-00 1 HEAT SINK 
------ - mounting hardware: (not included w/heat sink) 
-138 212-0004-00 1 SCREW, 8-32 х 0.312 inch, PHS 





212-0008-00 2 SCREW, 8-32 х 0.50 inch, PHS (not shown) 
-139 136-0280-00 ] SOCKET, transistor, large 

------ - mounting hardware: (not included w/socket) - 
-140 213-0088.00 2 SCREW, thread cutting, 6-32 x 0.375 inch, THS 
4141 - - - - - = 1 TRANSISTOR 

-----. - mounting hardware: (not included w/transistor} 
-142 213-0041-00 2 SCREW, thread cutting, 6-32 x 0.375 inch, THS 
-143 386-0978-00 1 PLATE, mica, 1.17 x 1.17 inches 
-144 136-0270-00 1 SOCKET, transistor, small 

- = = eee - mounting hardware: (not included w/socket) 
-145 213-0088-00 2 SCREW, thread cutting, 4-40 х 0.25 inch, PHS 
146 ------ 1 TRANSISTOR 

- = = = = = - | mounting hardware: (not included w/transistor) 
-147 213-0041-00 2 SCREW, thread cutting, 6-32 x 0.375 inch, THS 
-148 386-0143-00 1 PLATE, mica, 0.80 x 1.35 inches 
-149 179-1554-00 1 WIRING HARNESS, power 


------ - wiring harness includes: 
-150 131-0707-00 CONNECTOR, terminal 
-15] 131-0621-00 CONNECTOR, terminal 
-152 352-0163-00 HOLDER, terminal connector, 5 wire (black) 
-153 352-0164-00 HOLDER, terminal connector, 6 wire (black) 
-154 352-0200-00 HOLDER, terminal connector, 4 wire (black) 
-155 352-0201-00 HOLDER, terminal connector, 5 wire (black) . 


- 
юм‏ ~ № نت ت 
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Fig. & 
Index 
No. 


-156 
-157 
-158 


-159 
-160 


-161 


-162 


-163 
-164 
-165 
-166 


-167 


Tektronix 
Part No. 


179-1555-00 
131-0947-00 
131-0948-00 
441-0925-00 
211-0507-00 
211-0565-00 


670-0922-00 
388-1606-00 
105-0171-00 


214-1337-00 


131-0608-00 
131-0993-00 
352-0169-00 
131-0707-00 
136-0241-00 
670-0926-00 
388-1610-00 
105-0171-00 


214-1337-00 


131-0608-00 
131-0993-00 
352-0169-00 
131-0707-00 
136-0237-00 
670-0927-00 
388-1611-00 
105-0171-00 


214-1337-00 





Mechanical Parts List—-T4005/4201 


FIGURE 2 CHASSIS (cont) 


Serial/Model No. 


Eff 


Disc 


Q 


NO! mp m+! = 


SI NS NNN ሪኤ 


Description 
1 2 3 4 5 


WIRING HARNESS, line voltage 
wiring harness includes: 
CONNECTOR SHELL 
CONTACT, electrical, female 
CHASSIS, power supply 
mounting hardware: (not included w/chassis) 
SCREW, 6-32 x 0.312 inch, PHS 
SCREW, 6-32 x 0.25 inch, THS 


CIRCUIT CARD ASSEMBLY—PARTIAL SOFTWARE CONTROL A13 
circuit card includes: 
CIRCUIT CARD 
EJECTOR, circuit card 
mounting hardware for each: (not included w/ejector) 
PIN, spring, 0.10 OD x 0.25 inch long 


TERMINAL, pin, 0.365 inch long 
LINK, terminal connector 
link includes: 
HOLDER, terminal connector, 2 wire (black) 
CONNECTOR, terminal 
SOCKET, integrated circuit, 10 pin 
CIRCUIT CARD ASSEMBLY—DISPLAY CONTROLLER А15 
each circuit card assembly includes: 
CIRCUIT CARD 
EJECTOR, circuit card | 
mounting hardware for each: (not included w/ejector) 
PIN, spring, 0.10 OD x 0.25 inch long 


TERMINAL, pin, 0.365 inch long 
LINK, terminal connector 
link includes: 
HOLDER, terminal connector, 2 wire (black) 
CONNECTOR, terminal 
SOCKET, integrated circuit, 8 pin 
CIRCUIT CARD ASSEMBLY—STATUS WORD А10 
each circuit card assembly includes: 
CIRCUIT CARD 
EJECTOR, circuit card 
mounting hardware for each: (not included w/ ejector) 
PIN, spring, 0.10 OD x 0.25 inch long 
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Mechanical Parts List-—T4005/4201 


FIGURE 2 CHASSIS (cont) 





Fig. & Q 
Index Tektronix Serial/Model No. t ял 
No. Part No. Eff Disc Y xo лэл Description 


4168 670-0951-00 CIRCUIT CARD ASSEMBLY—STATUS GATE (A) А12 


Sed тара, ed t 5 circuit card assembly includes: 


- 


388-1651-00 1 CIRCUIT CARD 
105-0171-00 2 EJECTOR, circuit card 
------ - mounting hardware for each: (not included w/ejector) i 
214-1337-00 1 PIN, spring, 0.10 OD x 0.25 inch long 
-169 670-0928-00 1 CIRCUIT CARD ASSEMBLY—STATUS GATE SELECTOR А14 
----.- - circuit card assembly includes: . 
388-1612-00 1 CIRCUIT CARD 
-170 105-0171-00 2 EJECTOR, circuit card 
A - mounting hardware for each: (not included w/ejector) 
-171 214-1337-00 ] PIN, spring, 0.10 OD x 0.25 inch long 
131-0608-00 2 TERMINAL, pin, 0.365 inch long 
131-0993-00 LINK, terminal connector 
------ each link includes: 
352-0169-00 HOLDER, terminal connector, 2 wire (black) 
131-0707-00 CONNECTOR, terminal 


-172 670-0916-00 CIRCUIT CARD ASSEMBLY—MODE CONTROL A2 

circuit card assembly includes: 

CIRCUIT CARD 

SOCKET, integrated circuit, 14 pin 

SOCKET, integrated circuit, 8 pin 

TERMINAL, pin, 0.365 inch long 

LINK, terminal connecting 

LINK, terminal connector 
each link includes: 
HOLDER, terminal connector, 2 wire (black) 
CONNECTOR, terminal 


388-1600-00 
-173 136-0269-00 
-174 136-0237-00 
-175 131-0608-00 
-176 131-0566-00 

131-0993-00 
-177 352-0169-00 
-178 131-0707-00 





4 
2 
1 
2 
1 
1 
3 
3 
6 
2 
2 
1 
2 
105-0171-00 2 EJECTOR, circuit card 
------ - mounting hardware for each: (not included w/ejector) 
214-1337-00 1 PIN, spring, 0.10 OD x 0.25 inch long 
-179 670-0917-00 2 CIRCUIT CARD ASSEMBLY—DISPLAY SCALE АЗ & A4 
эгээ - each circuit card assembly includes: 
388-1601-00 ] CIRCUIT CARD 
131-0608-00 12 TERMINAL, pin, 0.365 inch long 
131-0993-00 1 LINK, terminal connector 
- = = = = = - link includes: 
352-0169-00 1 HOLDER, terminal connector, 2 wire (black) 
131-0707-00 2 CONNECTOR, terminal 
105-0171-00 2 EJECTOR, circuit card 
------ - mounting hardware for each: (not included w/ejector) 
214-1337-00 ] PIN, spring, 0.10 OD x 0.25 inch long 
-180 670-0918-00 2 CIRCUIT CARD ASSEMBLY—POSITION REGISTER А5 & Аб 
- = = = = - - each circuit card assembly includes: А 
388-1602-00 ] CIRCUIT CARD 
105-0171-00 2 EJECTOR, circuit card 
Tc - mounting hardware for each: (not included w/ejector) 
214-1337-00 1 PIN, spring, 0.10 OD x 0.25 inch long E 
-181 670-0919-00 1 CIRCUIT CARD ASSEMBLY—OFFSET REG & LOADER A7 
------ - circuit board assembly includes: 
388-1603-00 1 CIRCUIT CARD 
105-0171-00 2 EJECTOR, circuit card 
- = = = = = - mounting hardware for each: (not included w/ejector) 
214-1337-00 1 PIN, spring, 0.10 OD x 0.25 inch long 
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Mechanical Parts List —T4005/4201 


FIGURE 2 CHASSIS (cont) 


Fig. & Q 
Index Tektronix Serial/Model No. t ТС 
No. Part No. Eff Disc Уз une Description 


EJECTOR, circuit card 
mounting hardware for each: (not included м/ејесіог) 
PIN, spring, 0.10 OD x 0.25 inch long 


-184 105-0171-00 


-182 670-0920-00 1 CIRCUIT CARD ASSEMBLY—Z AXIS D/A CONVERTER А8 
MEE aerate - circuit card assembly includes: 
388-1604-00 1 CIRCUIT CARD 
136-0237-00 3 SOCKET, integrated circuit, 8 pin 
136-0269-00 2 SOCKET, integrated circuit, 14 pin 
105-0171-00 2 EJECTOR, circuit card 
AE - mounting hardware for each: (not included w/ejector) 
214-1337-00 ] PIN, spring, 0.10 OD x 0.25 inch long 
-183 670-0921-00 1 CIRCUIT CARD ASSEMBLY—FRAME GENERATOR А9 
------ - circuit card assembly includes: 
388-1605-00 1 CIRCUIT CARD 
136-0237-00 6 SOCKET, integrated circuit, 8 pin 
136-0269-00 16 SOCKET, integrated, circuit, 14 pin 
2 ; 
] 


-185 214-1337-00 


STANDARD ACCESSORIES 


070-1086-00 1 MANUAL, instruction (not shown) 
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Mechanical Parts List —T4005/4201 


Fig. & 
Index 
No. 


3-1 
-2 


-3 
-4 


-18 


6-13 


Tektronix 
Part No. 


437-0112-00 
407-0750-00 
211-0542-00 
210-0457-00 


407-0751-00 
211-0542-00 
210-0457-00 


105-0202-00 
212-0040-00 
210-0458-00 


407-0844-00 
213-0090-00 
210-1061-00 
381-0251-00 


407-0845-00 
213-0090-00 
210-1061-00 
381-0251-00 


Serial/Model No. 
Eff 


Disc 


FIGURE 3 CABINET 


Q 
t 


Y 


1 
2 


NN ፤ N 


-ммэм 


Description 
12345 


CABINET ASSEMBLY 

BRACKET, retaining, top right, bottom left 

mounting hardware for each: (not included w/bracket) 
SCREW, 6-32 x 0.312 inch, THS 

NUT, keps, 6-32 x 0.312 inch 


BRACKET, retaining, top left, bottom right 

mounting hardware for each: (not included w/bracket) 
SCREW, 6-32 x 0.312 inch, THS 

NUT, keps, 6-32 х 0.312 inch 


STOP, slide, plastic 

mounting hardware for each: (not included w/stop) 
SCREW, 8-32 x 0.375, 100? csk, FHS 

NUT, keps, 8-32 x 0.344 inch 


BRACKET, rack mounting, front 

mounting hardware for each: (not included w/ bracket) 
SCREW, 10-32 x 0.50 inch, HHS 

WASHER, flat, 0.203 ID x 0.625 inch OD 

BAR NUT, 10-32 x3 inches long 


BRACKET, rack mounting, rear 

mounting hardware for each: (not included w/ bracket) 
SCREW, 10-32 x 0.50 inch, HSS 

WASHER, flat, 0.203 ID x 0.625 inch OD 

BAR NUT, 10-32 x 3 inches long 

















FIG. 3 CABINET В. 


T4005/4201 GRAPHIC DISPLAY CONTROLLER 














